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Raw Material Markets 


Key Industry Duties 


A country such as the United Kingdom was. 


until the last few years, operating on a free- 
trade policy, and imposing duties on selected 
imports purely for revenue’ purposes, is 
endangered because it does not become economic- 
ally and industrially self-sufficing. It tends to 
make those goods which it is most fitted to make, 
and since exports can only be secured in the 
long run by balancing them against imports, it 
tends to become dependent on foreign supplies 
which other countries can make and export 
better than we can, and which it is unprofitable 
to produce in an unprotected market. Certain 
of these materials, possibly small in volume and 
even in value, may nevertheless be key materials, 
the lack of which in an emergency would be 
vital, and their manufacture by key industries 
would be essential. They were protected in 
1931, and an important report has just been 
issued dealing with what should be done when 
the duties expire next August. A Committee 
appointed by the Board of Trade has just re- 
commended that they be continued at present 
rates for a further ten years. It is also recom- 
mended that the Import Duties Advisory Com- 
mittee should have power to modify or increase 
the rates on proper representations being made. 
The recommendations are based on the needs of 
imperial defence. 

The report states that in no industries are 
research and development of more vital import- 
ance than those upon which the country is 
specially dependent for defence. With minor 
exceptions the Committee is satisfied that re- 
search is being continuously undertaken, but 
closer co-operation between producing units is 
urged, especially by firms in close contact with 
defence departments. The Service Departments 
are unanimous in desiring the continuance of the 
duties. 

The protection of key industries affects the 
foundry industry only in certain special sections, 
and the industry as a whole is not subject to 
acute foreign competition, although steel cast- 


ings and light grey iron castings, such as baths, 
were exceptions. Nevertheless, the industry is 
keenly concerned with the continuance of pro- 
tection as a whole, because under it has been 
built up that security and confidence which have 
reacted beneficially on all industries. It would 
be unfortunate if manufacturers in the industry 
overlooked, firstly, what they owe directly or 
indirectly to safeguarding and protection, and 
secondly to the fact that the Government expects 
industry to become technically efficient and to 
support research generously under protection 
and not merely to use protection as an umbrella 
under which prices to the consumer may be 
raised without any compensating gain in 
technical and productive efficiency. As far as 
defence needs go, foundries will be in the front 
line if a state of emergency arises. Is the 
industry ready for it? 


The Glasgow Conference 


Full details are now available of the forth- 
coming annual conference of the Institute of 
British Foundrymen which is to be held in 
Glasgow and Edinburgh from June 9 to 12, under 
the presidency of Mr. H. Winterton. Socially, 
this conference is outstanding, as there are to be 
two civic receptions by the Lord Provosts of 
Glasgow and Edinburgh, the annual banquet, 
sightseeing in Edinburgh, and an excursion down 
down the Clyde by the new L.M. & S. steamer 
Marchioness of Graham.”’ 

The second ‘‘ Edward Williams ”’ lecture is 
being delivered by Prof. A. L. Mellanby, D.Sc., 
who is taking for his subject ‘“‘ Cast Iron.” The 
great eminence of the author as an engineer must 
endow this lecture with a special significance, as 
both users and manufacturers will receive an 
appreciation of its properties from an angle not 
usually available. 

The Papers to be submitted are of a particu- 
larly high standard, but the mistake has been 
made, for which we must accept a modicum of 
responsibility, in the absence of a Paper on some 
phase of non-ferrous foundry practice. The 
Reports from sub-committees are merely to be 
presented, and it is highly probable that they 
will be discussed, during the next session, by the 
various Branches. 

The works visits have been extremely well 
chosen and include names of world-wide repute, 
and embrace the manufacture of hydraulic 
machinery, machine tools, sewing machines, 
power plant and marine engineering machinery. 
We wish to stress the fact that it is essential to 
reserve hotel accommodation as soon as possible, 
there being three other important conferences 
in Glasgow contemporaneously with that of the 
Institute. . 

The arrangements for the conduct of the con- 
ference are in the experienced hands of Mr. John 
Bell, the honorary secretary of the Scottish 
Branch, who is being assisted by an executive 
committee presided over by Mr. Daniel Sharpe. 
They are deserving not merely of thanks for what 
they have already done, but of a full measure of 
appreciation by a record attendance at the con- 
ference. Scotland in June is usually a delightful 
place, but no matter what the clerk of the 
weather may provide, visitors from south of the 
border are assured of a very warm welcome from 
their Scottish colleagues. 


ay 
| 
7 
———<—$—$—<— 
4 
\ 
Mow 
eee oe 
ous 
meral Secret T. Makemson, Saint John Street Soe 
P rerrace, Farington, 
Ae 
Exchange, Swansea. 


316 


District Presidents.—No. | 


LONDON BRANCH OF THE INSTITUTE 
OF BRITISH FOUNDRYMEN 


Mr. Vincent Detport; who has been elected 
President of the London Branch of the Insti- 
tute of British Foundrymen, is European 
manager of “‘ The Foundry”’ and managing 
director of the Penton Publishing Company, 
Limited, Caxton House, London, and European 
representative of the American Foundrymen’s 
Association. Last autumn he was elected vice- 
chairman of the International Committee of 
Foundry Technical Associations. 


Mr. Vincent DEvporr. 


Membership in the International Committee is 
composed of representatives of foundry technical 
associations of the United States, Great Britain, 
France, Germany, Czechoslovakia, Holland, 
Italy, Poland and Spain. Mr. Delport has been 
the American Foundrymen’s Association repre- 
sentative on the committee for several years, and 
the honour is in recognition of his distinguished 
services at various international congresses. 

Born in London in 1888, Mr. Delport received 
his education in France, graduating from the 
University of Paris with a bachelor of science 
degree, and from the Ecole Centrale des Arts 
et Manufactures, Paris, metallurgical 
engineer. During the War he served with the 
French army in the artillery, and was awarded 
the Croix de Guerre. He went to the United 
States in 1917 with the Tardieu mission, and 
after the Armistice was attached to the French 
High Commission in New York. 

Following the War, Mr. Delport became 
associated with the United States Steel Products 
Company in New York and Paris. From 1921 
te 1923 he was consulting engineer and manu- 
facturers’ agent in Paris. He was appointed 
French correspondent for the Penton Publishing 
Company, Cleveland, in 1922, and _ became 
manager of the Penton Publishing Company, 
Limited, the European subsidiary of the 
American company, in 1924. 

He has for some years been active in the 
affairs of the Institute of British Foundrymen, 
and, apart from being a Member of Council, 
he serves on the Finance Committee, the Board 
of Development, and is convener of the Costing 
sub-committee. In addition, Mr. Delport is a 
member of the Association Technique de Fonderie 
de France, and the Iron and Steel Institute. 
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Air Compressor Faults 


By I. L. 


It should be a frequent and regular practice to 
observe the various air temperatures of an air 
compressor, since this is the simplest and surest 
way of obtaining an indication of the machine’s 
efficiency. For example, a rise in temperature on 
the discharge side of the high-pressure cylinder 
will be a fairly safe indication that the discharge 
valves on that cylinder are leaking if the water- 
cooling system is in good order. The cause of the 
increase in temperature is that the high-pressure 
air, at a high temperature, leaks back into the 
cylinder on the suction stroke and impedes the 
free entrance of the cooler low-pressure air 
through the suction-valves, The result is a 
higher initial pressure and temperature so that 
on the return compression stroke the final tem- 
perature will naturally be above normal. 

An increase in temperature on the discharge 
side of the low-pressure cylinder would be due to 
leaky discharge valves, but it is to be noted that 
such a fault would not involve much increase in 
temperature on the suction side of the high- 
pressure cylinder. Much of the extra heat would 
be taken up by the cooling water circulating 
through the tubes of the intercooler. 

Temperature rises on the suction side of a 
cylinder result from leaky suction valves. This 
might reach such proportions in the case of the 
high-pressure cylinder as to lift the intercooler 
safety valve, though in this case indications of 
leakage should have been observed with the inter- 
cooler pressure gauge and the thermometer on the 
suction. side of the high-pressure cylinder. 


A Specific Case 
Governing devices sometimes lead to trouble 
also. Some time ago the writer was associated 
with a steam-driven two-stage machine which 


developed a fault in the following manner. 


Whenever the governing mechanism acted upon 
the steam-throttle valve and reduced the speed 
from 150 to 30 r.p.m. the pressure in the inter- 
cooler invariably rose to 50 Ib. and lifted the 
safety valve. Various tests were undertaken in 
an effort to find the cause of this. At normal 
speed all temperatures and pressures were 
normal and in fact the intercooler pressure in- 
variably fell immediately the governor allowed 
an increase in the speed. The machine’s effici- 
ency was found to be unchanged, as shown by 
indicator cards taken from each cylinder and 
compared with previous cards. Finally, cards 
were takep at the lower speed of 30 r.p.m. Of 
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piston rings were only slightly worn. The latter 
were of the type that are pressed against the 
walls of the cylinder on the compression stroke 
by the pressure in the cylinder and were retained 
in two grooves, each communicating, by small 
holes, with opposite sides of the piston. These 
rings were renewed and the trouble ceased. 

The accumulation of discharged air from the 
low-pressure cylinder which was not taken away 
by the high-pressure cylinder caused an increase 
of pressure in the intercooler. The slow reduced 
speed of the machine with the governor in action 
magnified this effect. It would probably have 
been much less noticeable if the diameter of the 
piston had been larger compared with the length 
of its stroke since the possible leakage area 
around a piston varies directly as its diameter, 
whereas its displacement varies directly as the 
diameter squared. Increase of the ratio of 
diameter to stroke would, however, increase the 
clearance volume with consequent effect on the 
machine’s efficiency. 

A governing device, sometimes encountered on 
constant-speed compressors, regulates a valve on 
the suction pipe as the pressure demands. \ 
single-acting type enclosed machine fitted with 
such a governor gave considerable trouble owing 
to gummy piston and valves. The cause was the 
vacuum produced when the governor valve on the 
suction pipe closed, since this drew oil into the 
cylinder from the crank chamber. This trouble 
was eventually overcome by fitting a scraper ring 
to the skirt of the piston. Another method would 
be to make the governor keep the suction valve 
open when pressure was too high—the air 
admitted would then be expelled again through 
the open suction valve. 


Lubrication Faults 

Effective lubrication is sometimes prevented by 
adherence of dirt to internal parts, especially 
the low-pressure cylinders, and good air filters are 
essential if excessive wear of pistons, cylinder 
walls and valve faces are to be avoided. Air- 
filtering can be assisted by passing the air over 
oily canvas surfaces, since dirt and dust cling 
readily to any oily surface. 


Woven-Wire Rolls 


In the manufacture of large rolls such as are 
used in making woven-wire products a smooth 
unblemished surface is required in order to 
avoid abrasion either of the roll itself or of the 
material with which it comes into contact. The 
rolls must be machined, and the difficulties 


LARGE WoveN-WrreE Rott, 22 Ft. Lone, or Nicket Cast Iron. 


course, larger cards were obtained from the low- 
pressure cylinder, as anticipated from the in- 
creased pressure of the intercooler. Those from 
each end of the high-pressure cylinder were, how- 
ever, identical and the final pressure was found 
to be little more than the intercooler pressure. 
There could be only two explanations of this, 
either leakage from one side of the piston to the 
other past the rings, or discharge of air back 
through the suction valves. Examination showed 
the suction valves to be in excellent order. The 


arising from the use of grey cast iron, which is 
rarely uniform in structure, have led many firms 
to adopt nickel cast iron for the purpose. 

An interesting example is shown in the accom- 
panying illustration, which shows a grooved roli 
made by a prominent American manufacturing 
company. This casting of 1 per cent. nickei 
cast iron is 22 ft. long and weighs nearly 94 tons. 
The reduction in section caused by the grooved 
parts 1} in. deep makes it essential that the 
metal be sound, strong and uniform. 
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Practical Aspects 
By M. G. D. 


Die-Casting Processes 

The term die-casting was in the first instance 
applied specifically to casting under pressure in 
metal moulds and the application of the process 
was confined to zine base and tin-base alloys and 
type metal. The use of the term has since been 
extended to cover various other methods of cast- 
ing in metal moulds and three types may now 
be distinguished, namely, pressure, gravity and 
yacuum die-casting. The pressure process is not 
now restricted to the zinc and tin base alloys 
originally used but has been extended to the 
casting of high tensile zinc alloys, aluminium 
alloys and more recently to brass and other 
alloys of high melting point. Pressure die- 
casting, particularly of zine and aluminium 
alloys, has made tremendous strides during the 
last twenty years and numerous machines have 
been designed for producing such castings. In 
some of these the metal is forced into the die 
by a piston, in others by compressed air. In the 
vacuum process the metal is drawn into the 
die by applying a vacuum and as air is thus 
withdrawn from the die it is claimed that cast- 
ings free from porosity are obtained. Consider- 
able progress has been made with this process 
in America in recent years and it is claimed 
that castings are being made on an economic 
basis. In France also a process employing a 
vacuum is in use but the vacuum is simply 
utilised to remove air from the die which is 
filled by means of a ladle as in the gravity 
process. By this means very sound castings are 
obtainable. 

The gravity process should not really be classi- 
fied as a type of die-casting and the American 
term ‘‘ permanent mould casting ”’ is more suit- 
able. Nevertheless it is customary in this 
country to speak of gravity die-casting and we 
may adhere to this practice. The process 
resembles those described above in that the dies 
or moulds are similarly constructed but they 
are filled by a ladle and taken to pieces and 
reassembled by hand instead of being mechani- 
cally operated. The process is applicable to zinc 
and aluminium base alloys, aluminium bronze 
and several varieties of brass. It thus covers a 
wider range of alloys than the pressure process, 
and contrary to what is sometimes stated in 
text books it is a suitable method for casting 
brass and has thus been employed commercially 
for twenty-five or thirty years. Gravity die- 
castings are made incorporating sand cores, and 
these are used when it is uneconomical on 
account of the complexity or undercutting to 
produce the interior by the usual means, namely 
steel cores, or where the use of steel would mean 
a built-up core consisting of a number of parts 
and leading to loss of time in production. Where 
sand cores are used the best results are obtained 
by the use of sea-shore sand and oil, for the 
porosity of such cores allows the gases to come 
off readily while the casting is being poured, 
and, furthermore, little energy is required to 
remove them. 

Other processes in which dies are used are 
centrifugal casting and slush casting. The 
former, although somewhat limited with respect 
to the variety of parts that can be made by it, 
produces very satisfactory castings from the 
point of view of homogeneity. Blanks for gears 
and other articles of a similar nature made by 
this process are far superior to sand castings. 
In slush casting the metal is poured into the 
die and after a layer has been chilled on to 
the die surface the remainder of the metal is 
tipped or splashed out, thus giving a hollow 
casting. 


* A Paper read before a joint meet ng of the London Branches 
of the Institutes of Metals and British Foundrymen, Dr. C. J. 
Smithells presiding. 
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Pressure Die-Casting Alloys 


The ordinary zine base die-casting alloy lends 
itself readily to the production of castings of 
quite an intricate nature, allows most of the 
holes to be cored and gives a good surface finish. 
The tensile strength of this alloy is low, however, 
and castings are liable to distort if subjected to 
rapid changes in temperature. It can be readily 
soldered and plated, which is a point of some 
importance, and is used extensively for parts 
that are not required to withstand much stress. 
In recent years zinc base alloys have been greatly 
improved and a high tensile zinc base alloy, 
which contains aluminium and magnesium, and 
which gives physical properties almost as good 
as those of brass is now available. This alloy 
has excellent casting properties and plates well 
with both nickel and chromium, but it cannot 
be considered from a commercial point of view 
a good material for soldering. It can be sup- 
plied at a cost very little greater than that of 
the ordinary zine base alloy just referred to 
and it is preferable in most cases. A tin base 
alloy is used for certain parts such as the counter 
wheels in speedometers and for delicate parts 
required in connection with recording instru- 
ments. It gives an exceptionally fine finish 
and is very useful for small parts, but owing 
to the price of the base metal the castings are 
expensive. 


The pressure die-casting of aluminium alloys 
is in a sense a comparatively recent develop- 
ment, but most of these alloys can now be 
cast in this way. A number of difficulties are 
encountered, however, due to the action of alu- 
minium on steel and the higher melting point 
of these alloys compared with zine and tin 
base alloys. With these also a fine finish is 
obtained but they have the disadvantage of not 
being suitable for satisfactory soldering, and 
although claims have been made with regard to 
chromium and nickel plating it is doubtful 
whether this is a commercial proposition at 
present. The aluminium alloys may be anodically 
treated but they generally finish a purple colour 
and are not satisfactory when dyed. They are 
not to be compared with pure aluminium which 
will take the dyes that give true colours. This 
pointisworth noting, for die-casters have recently 
been subjected to a number of inquiries for cast- 
ings which are intended for anodic treatment 
and dyeing to match certain colour schemes. 
The Air Ministry and the Admiralty are not 
interested in colour schemes and are satisfied 
with the purple colour of the anodically treated 
castings. 

Metals of high melting temperatures such as 
brass and bronze are now being cast by the pres- 
sure process, which in this connection is often 
termed press casting, and the writer has seen a 
number of castings made by different processes 
which show the tremendous advances that have 
been made in the last few years. One of the 
main difficulties with these alloys is in connec- 
tion with the die steels, which are affected by the 
action of the alloy itself on the steel and by 
the abrasion due to the hot metal being forced 
under pressure into the die. It is not practicable 
to use the ordinary piston to drive the metal into 
the die because of the high temperature and the 
possibility of the molten metal causing the piston 
to seize. Resort has, therefore, to be made to 
special types of pistons or air pressure. Exceed- 
ingly high pressures are used with some processes, 
even as high as 2} tons per sq. in. The neces- 
sity for this arises from the brief period of 
fluidity. When these high pressures are used, 


the metal is introduced in a semi-plastic state 
and is actually pulverised when being forced 
through the gate into the die. One can imagine, 
therefore, the hard wear on the die itself. Other 
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processes employ a lower pressure and the metal 
is in a more fluid condition. It is very difficult 
to say whether this means less strain or damag- 
ing effect on the die. Many theories have been 
put forward, but the writer is not yet satisfied 
that the real cause of the trouble has been diag- 
nosed. There is one point that should be men- 
tioned in relation to brass pressure castings; it is 
that the surface is not in any way as good as in 
brass gravity castings, and certainly not as fine 
as in some of the alloys with lower melting 
points. There are complaints, therefore, to the 
effect that brass pressure castings are not so 
satisfactory for chromium and nickel plating, and 
that they necessitate either more buffing or pre- 
vious sand-blasting. They are, however, readily 
soldered. 

One cannot leave the pressure casting of these 
different alloys without some reference to 
porosity. It is practically impossible to 
guarantee castings produced by the pressure pro- 
cess free from all porosity, except possibly those 
produced by the use of a vacuum. Porosity is 
not always caused by the inclusion of air, 
although this often happens where there is a 
thick section in a casting, and hence the reason 
why die-casters usually ask for a casting to be as 
uniform in thickness as possible. But owing 
to the fact that the metal shrinks in cooling, 
cavities ate caused where the metal shrinks in 
itself. As will be appreciated, the metal in con- 
tact with the die surface sets first. Then the 
inside freezes, and having no means of drawing 
further metal, a cavity is caused. All these 
porous parts are usually in the centre of the 
walls, and this is the reason why the die-caster 
usually endeavours to incorporate as many holes 
as possible, thus obviating the necessity of drill- 
ing holes in the walls and so disclosing small 
cavities. There are, of course, castings produced 
in which the ‘walls are comparatively thin and 
uniform in thickness where it might be difficult 
to find porosity. But whatever may be claimed 
to the contrary, porosity is in general likely to be 
present. 


Gravity Die-Castings 


With the gravity process the filling of the die 
or permanent mould depends entirely on gravity 
and very much more experience and care is re- 
quired in the design of the die. The position of 
the runner and gate must be so situated that 
the alloy is allowed to flow into the die and not 
fall. 1f the alloy falls into the die turbulence 
is caused and the possibility of a cold shut, or 
an air inclusion arises. Furthermore, oxide 
which forms on the metal in its travel by ladle 
from the furnace, may be incorporated in the 
casting. ‘The die, itself, must be sufficiently hot 
to allow the alloy to flow freely and completely 
fill it. In fact, it is often necessary with alumi- 
nium alloys to muffle the die at frequent intervals 
to ensure its being kept at the necessary tem- 
perature. Provision must also be made for ample 
venting to get rid of all the air in the die. 
Risers are also necessary in certain cases to 
ensure sufficient metal being present near a thick 
section, so that the alloy on shrinking can draw 
from the riser and so obviate either a cavity 
or an external shrink, All these factors must 
be considered in the design of the die and at the 
same time care must be taken to see that the 
runner and any risers can be readily removed 
from the casting without defacing the article 
itself. The dies for aluminium alloys do not 
present so many difficulties as those for alloys 
with higher melting points; in fact, quite satis- 
factory dies for the aluminium alloys can be 
constructed from a good heat-resisting iron, using 
steel, possibly for the core work. Of the high 
melting alloys, aluminium bronze presents the 
least difficulty. The alloy is very free-flowing 
and the construction of the dies is somewhat 
similar, with the exception that steel must be 
used in place of iron if a reasonable life is ex- 

ted. Furthermore, care must be exercised in 
selecting the type of steel. Here, again, the die 
must be maintained at a fair temperature, other- 
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wise cold shuts, which are a common fault in 
aluminium bronze castings, are likely to be 
encountered. These castings lend themselves 
readily to plating with nickel or chromium, and 
this alloy is also widely used because of its 
resistance to the action of salt water and many 
acids, in fact, it may be considered as the alloy 
least susceptible to corrosion. So far as solder- 
ing or welding is concerned, it is exceedingly 
bad and it is certainly inadvisable to use it 
when tinning is required. As an electrical con- 
ductor it is inferior to brass, as the following 


figures show. 


Comparative 
resistance and 
conductivity. 

1. High conductivity hard drawn 

copperrod cat) 220 100.0 
2. Naval brass rod .. 19.5 
3. Electric bronze to Admiralty 

specification ; 8.35 12.0 
4. Al-Bronze 7.68 13.05 
5. Brass 4.34 23.20 


It is therefore advisable that brass should be 
used for parts required to carry currents. 

Brass gravity die-castings are the most difficult 
to produce, except perhaps in very simple shapes. 
Considerable experience is required not only in 
the actual design of the die, but also in the 
choice of steel. Difficulties arise from the action 
of the zinc oxide so readily formed on the steel 
and the trouble experienced in removing it. 
Ordinary brass also has a very short range of 
freezing and does not in its normal condition flow 
so readily as aluminium bronze. The alloying 
of brass is thus a most important factor. 

Dressings are used on most dies in the 
gravity process and the cores must be repeatedly 
dressed to facilitate their removal. In general, 
tapers must be generous as the timing of the 
withdrawal of a core is most important and 
cannot be readily done when the metal is closing 
in on it. In the case of aluminium-silicon alloys 
which have a very tenacious habit an ample taper 
must be given. In the case of brass not only have 
the cores to be dressed but also the main part of 
the die itself. 

So far only non-ferrous metals have been men- 
tioned, but certain castings, chiefly pistons, are 
produced in iron. One of the obstacles to the 
extension of this method is that the castings are 
difficult to machine unless they are annealed, but 
annealing can readily be carried out and there is 
no convincing reason why the casting of iron in 
this way should not be extended. It is difficult 
to foretell what the effect on the dies might be 
if they are used in their normal condition for 
the temperature of the metal is much higher than 
that of the non-ferrous alloys mentioned above. 


Comparison of Pressure and Gravity Processes 

It has already been stated that pressure die- 
castings always display a certain amount of 
porosity, but this does not mean that they are 
commercially unsound. Gravity die-castings, on 
the other hand, may be produced quite free from 
porosity. This does not mean that all gravity 
castings are absolutely sound, but steps can in 
most instances be taken to ensure soundness, as 
e.g., by the inclusion of risers over the heavy 
sections or other parts likely to be porous as a 
result of air inclusions or shrinkage. Vents can 
also be provided in gravity casting, whereas in 
pressure casting this cannot be done without risk- 
ing the possibility of metal being squirted all 
over the shop. Furthermore, as the metal is 
poured into the mould in the same way as in the 
production of sand castings it is possible to 
ensure that the air is forced out by the incoming 
metal. If perfectly homogeneous sound castings 
are essential and die-castings are preferred, 
gravity castings should be used. In connection 
with this point hot-stampings should be men- 
tioned. This method ensures a perfectly sound, 
homogeneous article, and when internal pressure 
has to be withstood it is preferable. In putting 
forward a die-casting proposition it is wise to let 
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the die-caster know if internal pressure will be 
imposed. 

Pressure die-castings can be made to closer 
limits than gravity castings. It is also possible 
to cast thinner sections by pressure than by 
gravity and this applies to brass as well as zinc 
base alloys. Smaller holes may be provided and 
in pressure casting it is advisable to cast all 
holes if possible for the reasons already given. 
In so far as zine alloys are concerned gravity 
casting should not be considered for articles 
that can be pressure cast because those produced 
by the former process are less satisfactory than 
those produced by the latter. Gravity casting 
should be restricted to aluminium alloys, brass 
and aluminium bronze. 

Turning to the question of price and quantity 
it is worth while to correct the impression that 
large numbers must be called for before die- 
casting is an economic proposition. So far as 
gravity die-casting is concerned a few hundred 
castings are an economic proposition providing 
that the design is of an intricate nature. If a 
casting is very simple and can be produced 
quickly it is natural that a larger quantity must 
be ordered to make economic production possible. 
It must not be assumed that any article which 
normally would be sand cast can be more econo- 
mically produced by die-casting. Die-casting can 
seldom compete with sand casting in the produc- 
tion of castings that require no machining. Die- 
casting is essentially for the purpose of cutting 
out the bulk of the machining operations that 
have to be performed on sand castings or hot- 
stampings. The cost situation is rather different 
in the case of pressure casting. Some very com- 
plicated castings take no longer to produce than 
simple ones because the die is mechanically 
operated and the casting mechanically ejected. 
In the majority of cases it is not economic to 
produce pressure castings unless, on an ordinary 
size casting, 3,000 to 5,000 are required. The 
dies are expensive, while the time occupied in 
production is short. 
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ConpDITION OF PLATES USED ON A ROTATING SAND-BLAST TABLE AFTER 116 DAYS UNDER THE 


Buast. THE PLAIN IRON PLATE (LEFT) IS 
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design is being got out it is advisable to submit 
it to the die-caster, particularly if the designer 
has little knowledge of actual die-casting, for 
what might be a perfectly simple machining 
operation may be a difficult die-casting opera- 
tion. This applies particularly to undercuts. In 
many cases these can be eliminated entirely and 
have simply been included in the design to 
lighten the casting. Internal bosses also can 
often be dispensed with and a number of die- 
casting companies are willing to advise, even on 
a rough sketch, on points of this nature. When 
a blue print is submitted for quotation purposes 
it is impossible in the majority of cases to deter- 
mine what the article is going to be used for. 
Help can also be given as to the class of 
material to use and whether in the case of an 
aluminium job a brass insert should be inserted 
in place of a tapped hole. Aluminium is not 
one of the best metals for tapping, and if the 
screw is likely to be removed once or twice 
from the casting it is possible that the thread 
will go. Buyers should not be reluctant to con- 
sult die-casters on any point, whether connected 
with the alloy, the design or the use of the 
article. 


“Ni-Hard” in the Foundry 


Every foundry possesses equipment for the 
handling and preparation of the moulding sand, 
one of the basic materials of foundry practice. 
Wear on parts handling the sand is always 
severe, and in this field ‘‘ Ni-Hard ”’ is finding 
several important and useful applications. In 
standard types of mills used for milling and 
sand preparing, ‘‘ Ni-Hard’’ has been success- 
fully employed for the mullers, grinding plates, 
ploughs, and other parts subject to severe wear. 
In mills of other types, such as those working 
with moving rabble arms, ‘‘ Ni-Hard’’ once 
again offers long life under extremely arduous 


BADLY WORN, BUT THE SAND-cast ‘‘ N1-Harp ”’ 


PLATE (RIGHT) SHOWS NO APPRECIABLE SIGNS OF WEAR. 


One of the greatest difficulties that the die- 
caster has to contend with is lack of co-operation 
between the customer and the foundry. This 
situation is changing, but there is still room 
for great improvement. Die-casters do not now 
employ so many ordinary travellers or repre- 
sentatives, but use men with some technical ex- 
perience who are competent to advise and help 
the buyer, designer or engineer. When a new 


conditions. In modern foundry practice sand is 
often handled at high velocity, and the life of 
castings in contact with the moving sand is short 
indeed. In the impeller heads of ‘ Sand- 
slingers”’ the life of ordinary iron is rarely 
more than one day, whilst ‘‘ Ni-Hard”’ offers 
the prospect of increasing this life at least 
sevenfold. Similarly, in sand-blast equipment, 
‘‘ Ni-Hard ”’ presents several useful advantages. 
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Foundry Products Through the 
Microscope’ 
By E. B. ELLIS 


First of all the method of preparing a speci- 
men for examination under the microscope will 
be briefly described, because, unless this is con- 
ducted with care, very misieading results may 
be obtained. Only small pieces of metal can 
be examined under the typical metallurgical 
microscope; hence it is necessary that the piece 
selected shall represent the material under 
investigation. It may, in fact, be necessary to 
take more than one sample so that changes in 
the structure due to changes in the section or 
changes due to heat-treatment may be fully 
covered. 

Having decided upon the position and the num- 
ber of samples .to take, it is necessary to remove 
them from the casting without changing the 
structure in any way, either by heat generation 
or mechanical distortion. This is best achieved 
by means of the hacksaw, but should the material 
he too hard, then it may necessitate the use 
of the hammer to break off the sample or even 
to grind out the selected piece, taking care that 
the temperature is not allowed to rise, otherwise 


a 


Fie. 1.—Microstructure or Eutectic Iron. 
x 6500. 


the structure may be altered. This, of course, 
prohibits the use of the oxy-acetylene flame for. 
cutting out the section. 

The size and shape of the specimen will depend 
upon the circumstances, but a suitable size is 
4 in. square and about } in. thick. The piece 
should now be filed flat, and as this operation 
requires great skill to avoid rounding off the 
edges, it is best to lay the file flat on the bench 
and move the. sample backwards and forwards 
until all the hacksaw marks are removed. The 
sample is now rotated through an angle of 
90 deg. and rubbed on No. 1 emery cloth, which 
is stretched over a piece of plate glass or similar 
flat surface. When all the file marks have thus 
been removed, the same procedure is followed 
through the various grades of emery paper until 
the finest is reached. Usually the 000 grade is 
found to be sufficiently fine. In each case the 
scratches of the previous paper must be removed 
before passing on to the next paper, and as the 


‘sample should be rotated through a right angle 


each time, it means that all the cross scratches 
should be removed. This process is essentially a 


* Extracted from a Paper read before the Newcastle Branch of 
the Institute of British Foundrymen, Mr. J. Smith presiding. 


grinding one, and the same precautions as to 
avoiding any rise in temperature should be care- 
fully observed. 


Polishing Operation 


The sample should now be ready for the final 
polish, and although this can be done by rubbing 
the specimen backwards and forwards on a piece 
of wet selvyt, felt or wash-leather impregnated 
with a polishing powder and tightly stretched 
over a hard flat surface, it is more common, 
and certainly less fatiguing to use a polishing 
machine, which consists of a rapidly rotating 
dise upon which the cloth impregnated with 
the polishing powder is stretched. Various 
powders are recommended, such as diamantine 
(which is an aluminium oxide), magnesia, rouge, 
chromic oxide, ete. It is a matter for personal 
choice which is selected. 

This polishing operation is really one of caus- 
ing the surface to flow by partially rubbing down 
and partially filling up the surface irregularities 
left in by the emery paper. 

It is always wise to examine the material at 
this stage. Although no definite structure can 
be seen, flakes of graphite, inclusions, manganese 
sulphide, flaws, or other defects may be revealed. 
On the other hand, very fine cracks may be 
masked by the amorphous layer. This can now 
be removed by means of etching acids, of which 
there are many in use for a variety of purposes. 
A saturated solution of picric acid in alcohol, 
or a 2 per cent. alcoholic solution of nitric acid 
are most generally favoured. Usually a few 
seconds are sufficient for normal grey irons. 
The acid should then be immediately washed off, 
preferably with alcohol, and dried quickly to 
avoid rusting. 

It is convenient here to mention the micro- 
scope which is in general use for this type of 
work. Although most are familiar with its 
general appearance, probably the whole outfit 
is not quite so familiar. A typical works’ appa- 
ratus consists essentially of three main parts— 
the microscope, the camera, and the lighting 
equipment. Various combinations of eye-pieces 
and objectives will give almost any desired mag- 
nification. It is wise, however, to commence all 
investigations at a low power of, say, 30 or 50, 
so that a general idea of the structure is 
acquired. Any particular area, or constituent, 
may then be selected for a more detailed exami- 
nation at some higher magnification. 


Illuminating the Specimen 


The question of the illumination of the speci- 
men is one of importance, because light cannot 
be passed through a piece of metal } in. thick 
(except by X-rays and this is outside the scope 
of this Paper). Recourse must therefore be made 
to oblique or vertical illumination. The former 
method, that is oblique, is rarely used, because 
most of the light is reflected off the sample and 
never passes into the microscope tube. One can 
therefore dismiss its consideration and utilise 
the vertical method. This consists of passing 
the ray of light into the tube of the microscope 
between the eye-piece and the objective, then 
reflecting it by means of either the cover glass 
or prism on to the specimen. Personal preference 
is for the simpler and cheaper cover glass, be- 
cause of less distortion of the image. 

The source of light is a matter of choice and 
convenience, and may range from an oil lamp 
to a gas-mantle, but a greater amount of light 
can be obtained from an electric arc, or better 
still, a Pointolite lamp, which gives a perfectly 
steady and brilliant light. Whichever means 


be used, the light must be collected by means 
of condensers and passed into the aperture on 
to the reflector and so to the surface of the 
metal. The camera itself hardly requires any 
description, being merely a light-proof chamber, 
into which the eye-piece end of the microscope 
fits, and supplied at the opposite end with a 
ground glass focussing screen and a plate holder. 


Photography 

This brief description will have given some 
idea as to how the specimen is prepared and the 
type of apparatus used. The technique of the 
actual photography must be acquired with the 
individual apparatus used. Of course many re- 
finements and complications can be added to give 
better control, but quite useful results can be 
obtained with even the simplest outfit, which 
is within reach of almost every foundry. This 
will more than repay for itself by the informa- 
tion derived from it, because, when all is said 
and done, the utilisation of a metal is dependent 
upon its structure. This governs the physical 
character of the metal; hence its suitability for 
any particular application. The structure is, of 
course, determined by the composition and the 
thermal history ; consequently an investigation as 
to the suitability of a metal for a particular 
purpose, or to the cause of failure of a com- 
ponent, should at least include the chemical 
analysis and the microscopical examination, 
although neither is complete in itself, but should 
be used in conjunction with each other. 


Fie. Srructurk AMERICAN 


Wasnep Tron. x 50. 


It was about the year 1722 that the first men- 
tion of the microscope being used for metal 
examination is recorded, but it was not until 
Dr. Sorby explored its great possibility that 
progress was made. Since then, rapid strides 
have been made in the production of lenses 
capable of very high magnification, and with an 
improved technique, the microscope has become 
almost indispensable; so much so, that attempts 
have been made in certain non-ferrous specifica- 
tions to insert a clause governing the grain size 
of the metal. This renders the microscope meces- 
sary. Perhaps some day cast-iron specifications 
will have a clause relating to the maximum size 
of graphite flake permitted ! 

The sample must be truly representative, and 
when one visualises that the usual photomicro- 
graph of, say, 3 in. dia., at a magnification of 
50. only represents 3/50 in., or slightly less than 
vs in. of metal, while at 1,500 magnifications 
only a matter of two thousandths of an inch of 
metal is photographed, to represent perhaps a 
casting weighing several tons and having quite 
a large mass, it will be appreciated that careful 
consideration must be given to the piece of metal 
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which has to be the representative of the whole. 
If this point is neglected, a result may be 
obtained which will mislead and cause confusion. 


Structure of Cast Iron 
Cast iron is a metal containing, in addition to 
about 93 per cent. of iron, various proportions 
of other elements, each having its own effect, in 
addition to the collective effect, and therefore it 


Fie. 3.—PEeARLITE tN REFINED [RON, SHOWING 
INCLUSION OF SULPHIDE, PHOSPHIDE, AND 
Titanium Compounp. x 2,000. 


is impossible to describe the effect of any single 
element without bearing in mind the influence of 
the others. But for the purpose of this Paper, 
it has to be supposed, when considering one 
element, that the other elements are kept con- 
stant and their effect will be the same in all 
cases; consequently, any change in structure will 
be due to the effect of the element in question. 

Carbon is the most important element in cast 
iron or steel. Carbon will dissolve in molten 
cast iron to the extent of 4.3 per cent., at which 
point the iron is said to be saturated or to be 
an eutectic, and Fig. 1 is a particularly good 
example of eutectic iron and was taken from an 
article’ by J. W. Bolton in ‘‘ The Foundry.” 
Fig. 2 shows a hyper eutectic iron at 50. An 
eutectic, by the way, is a structural constituent, 
which passes direct from the liquid to the solid 
state, at a constant temperature, which is the 
lowest temperature of the whole series. In other 
words, if the carbon is higher or lower than 4.3 
per cent., the freezing point will be higher than 
that of the eutectic, which, in the case of the 
iron-carbon alloys, is 1,150 deg. C. 

After the metal has solidified, a series of 
changes takes place, and in the case of cast iron 
with more than 1.7 per cent. and up to 4.3 per 
cent. of carbon, the solid solution of carbon in 
iron is called austenite, which, on further cool- 
ing, throws out some of the carbon as iron car- 
bide, or, as it is called, cementite. At 700 deg. 
C. the remaining austenite changes to pearlite; 
meanwhile, the cementite is breaking down into 
graphite. If the speed of cooling could be suffi- 
ciently rapid, then austenite and cementite would 
be retained as such. In the case of iron con- 
taining more than 4.3 per cent. carbon that is 
super-saturated, the cementite and eutectic 
undergo changes upon cooling, producing as 
before graphite and pearlite. 

This austenite is the solid solution of carbon 
in iron and is non-magnetic and very resistant 
to acid attack, both very desirable properties 
for many applications in modern industry. 
Austenite can be obtained without rapid cooling 
but by means of alloys. 


1 “The Foundry,” June, 1935. ‘‘Grey Cast Iron,” by J. W. 
Bolton. 
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Cementite 

Cementite is a compound of iron and carbon 
having a chemical formula of Fe,C, that is 
three parts of iron combined with one part of 
carbon. I1t is extremely hard and brittle, having 
2 Brinell hardness of about 600. 

It is clear that the more cementite that can 
be retained in the final structure, the harder 
the metal will be. This can actually be achieved 
by cooling the metal from the eutectic tempera- 
ture at a faster rate than would permit graphite 
to be produced. Cooling in chills is the usual 
method adopted, and to the effective depth of 
chill the metal will be white and very hard, due 
to the retention of this free cementite. Outside 
the chilling effect the cooling speed will be 
sufficiently slow to permit this cementite to break 
down into graphite. If the speed of cooling 
could be sufficiently rapid, then austenite and 
cementite would be retained as such. In the 
case of more than 4.3 per cent. C and up to 
about 66.7 per cent. C, cementite and eutectic 
change upon cooling, producing as_ before 
graphite and pearlite. 


Pearlite 

Pearlite is produced from the -.austenite and 
consists of alternating layers of ferrite, i.e., 
nearly pure iron, and cementite. The reason 
that they appear as alternate black and white 
layers is that the ferrite is soft and is easily 
attacked by the etching acid, leaving a little 
valley between the harder and less attacked 
cementite. Therefore there is the light being 
reflected from both the hills and the valleys. 
Naturally, that from the hill is white, and that 
from the valley is darker. 

Fig. 3 shows pearlite at 2,000 magnifications, 
showing manganese sulphide in a _ phosphide 
lake, and also a cube of titanium compound. 
Pearlite was so named by Dr. Sorby because 
when observed under oblique light it gave him 
the impression of mother-of-pearl or a pearly 
constituent—hence the derivation ‘‘ pearlite.’’ 

The amount and formation of pearlite in cast 
iron is a very important factor, and for many 
purposes a structure consisting of the maximum 
amount of pearlite is very desirable. Such a 
structure would be strong and tough and possess 
good wearing properties—hence it is desirable 
for cylinders, liners, ete. Fig. 4 shows a cylin- 


x 600. 


Fre. 4.—Praruitic Cast Tron. 


der iron at 500 magnifications. The laminated 
areas are pearlite: the black streaks are 
graphite. Several phosphide areas can be seen, 
one of which contains some manganese sulphide. 

For an iron to be totally pearlitic, it is neces- 
sary that the combined carbon is about 0.85 per 
cent. If it is less than this figure, then some 
free ferrite will be present. On the other hand, 
free cementite will be found if the combined 
carbon is greater than 0.8 per cent. This re- 
fers to plain cast iron only, because alloys change 
this percentage. 
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Methods have been devised to render such 
irons which would be white if cooled normally, 
say, in sand moulds, pearlitic and grey by a 
process of retarding the cooling rate by means 
of hot moulds. This is known as the ‘ Perlit ” 
process, which is patented, and only mentioned 
here as an example of the desirability of pro- 
ducing pearlite, inasmuch as this special pro- 
cess was devised with that end in view. If cool- 


Fig. 5.—Wroventr lrox, sHOwING 
anp Ferrite Gratns. x 250. 


ing could be made sufficiently slow, it is possible 
that the cementite part of the pearlite would 
break down into graphite, leaving the ferrite or 
soft iron free. 

Fig. 5 is a photograph at 250 magnifications 
of a longitudinal section of a piece of wrought- 
iron bar, which perhaps is more common to the 
forge than the foundry, but it illustrates an 
example of iron nearly free from carbon. The 
dark streaks are elongated shreds of slag and 
manganese sulphide, so shaped by the rolling 
process. The grains of pure iron are clearly 
seen. 

In the case of iron which is used at elevated 
temperatures, such as firebars, a large graphite 
size would permit the penetration of oxidising 
furnace gases into the body of the metal, not 
only burning out the graphite, but oxidising the 
metal itself. This leads to growth, distortion 
and ultimate failure. Fig. 6, at 120 diameters, 
shows this process at an advanced stage. The 
graphite has been burned out, leaving a channel 
along which furnace gases have passed into the 
metal and removed the carbon from the adjoin- 
ing structure, leaving grains of ferrite. Fig. 7, 
at 250 diameters, shows this process completed : 
all pearlite has now been removed. This 
naturally weakens the iron, and together with 
more complex reactions, which produce volume 
changes, ultimate failure takes place. This ques- 
tion is the subject of much research. The 
B.C.I.R.A. have already developed several irons 
which have remarkable resistance to the effects 
of heat just mentioned. 


Size of Graphite Flakes 


There are several factors which determine the 
size of the graphite flakes :— 

The Size of the Graphite in the Charge, the 
Inherent Effect.—It is well known that a charge 
of refined iron in the cupola gives a smaller size 
of graphite in the resulting iron than if hot 
blast pig-iron is used. 

Superheating the charge to dissolve the 
graphite, or to break it up so that on solidi- 
fication smaller nuclei are present around which 
the graphite is precipitated. 
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The rate of cooling of the casting. In general 
the slower the cooling of the metal, the larger 
the graphite flakes will be. This is, of course, 
dependent upon the size of the casting and its 
thickness; the casting temperature and mould 
conditions. 

Silicon Balance 

It has been known for a long time that silicon 
controls the strength of cast iron, but it is 
of more recent date that it has been realised 
that its influence upon the strength is through 
its effect upon the carbon content, because silicon 
has the power of causing graphite carbon to 
he formed, hence its name of graphitiser. An 
increase of silicon lowers the hardness and 
strength by producing more graphite. This may 
lead to increased machinability, and the choice 
appears to lie between strength and impaired 
miachinability, or good machinability at the ex- 
pense of hardness and strength, or a middle 
course to ensure reasonably good physical pro- 
perties with fair machining qualities. This is 

type of problem which every casting presents ; 
more particularly in a casting the sections of 
which vary considerably. Uf chill on the thin 
ections is to be avoided, and yet undue open- 
ess of grain in the thick sections is to be 
prevented, some artificial means must be adopted 
to avoid greatly differing cooling rates. This 
is usually accomplished by the insertion of chills 
in the thicker sections, or by special methods 
of running. It is a subject that demands that 
every casting should be individually studied. 

It is stated by some authorities that if silicon 
were entirely absent, no graphite carbon could 
he produced by any method of cooling or by heat- 
treatment. However, the method of reduction of 
the ores in the blast furnace to produce pig-iron 
ensures that silicon will be present. 

Silicon not only affects the form the carbon 
shall take, but it also affects the solubility of 
carbon in iron, and in general, it can be stated 
that the higher the silicon, the lower will be 
the carbon to form the eutectic. For example, 
with no silicon, iron will dissolve 4.3 per cent. 
carbon to form the eutectic, and with 3 per 
cent. of silicon, it will dissolve 3.45 per cent. 
carbon; with 5 per cent. 2.80 per cent.; with 


Fie. 7.--Comrietety Burnt Cast Iron. 
x 250 


10 per cent. 1.60 per cent., and with 15 per 
‘ent. silicon 0.80 per cent. carbon. It will be 
ven that the eutectic percentage of carbon is 
lowered about 0.30 per cent. for every 1 per 
cent. silicon. 

An exception to this is found in some pig- 
irons where a high temperature has been used 
for reducing the ores in the blast furnace, be- 
cause high temperatures increase the solubility 
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of carbon in iron, and therefore some high-silicon 
pig-irons also contain high carbon. Silicon does 
not form a separate constituent that can be 
identified under the microscope, but goes into 
solution in the iron, that is, in the ferrite, and 
hence the ferrite in grey cast iron is frequently 
called silico-ferrite. 

For those irons whose carbon is lower than 
the eutectic percentage for the given silicon, 
there is the tendency to throw out the graphite 
in between the pearlite, so that in the micro- 


Fic. 6.—Burnt Cast Iron. x 120. 


structure it is found surrounded by ferrite. In 
the opposing case when the carbon is higher than 
the eutectic for the given silicon, the tendency 
is to precipitate graphite from the molten metal 
in the form of kish. This can often be seen on 
the surface of the molten metal in the ladle. 
Should this be trapped by the metal on solidi- 
fication, it will give rise to large coarse flakes 
of graphite. 
The Germ Theory 

Some years ago a theory was advanced to 
explain why superheating of cast iron gave rise 
to a smaller graphite size. This was termed 
‘“the germ theory,’’ and it assumed that the 
high temperature attained in this procedure 
caused all the graphite to pass into solution 
in the molten metal, so that on solidification 
no nuclei were present upon which the graphite 
could separate and grow, thereby leading to a 
much smaller flake size than if ordinary tem- 
peratures were used, and undissolved graphite 
still remained in the molten metal to form the 
base upon which further graphite could be de- 
posited when cooling, thus giving rise to graphite 
flakes of a larger size. This theory, although 
not technically quite correct, has at least offered 
a useful line of thought and led to further 
work which has brought to light some interesting 
and useful phenomena. 

In the case of iron cooled rapidly in chills, a 
surface skin is produced free from graphite. 
Beyond the chilled zone the graphite increases in 
size and in amount towards the centre of the 
casting, because of the slower cooling. 

Another good example taken from a Paper’ 
by Dr. Norbury showed the effect. of the cooling 
rate on test-bars cast from the same ladle of 
metal. As the size of bar is increased, so the 
cooling rate is decreased and the graphite size 
increased. This leads to lower hardness and 
strength in the larger bars. 

Before leaving the question of graphite, men- 
tion should be made of another form of graphite 
which is produced by heat-treatment, that is, a 
temper or annealing carbon produced in black- 
heart malleable cast iron. It is nodular in form, 
and is produced from a white, or nearly white 
iron as cast, by a prolonged treatment at.a high 
temperature. It is due, therefore to the decom- 
position of the cementite. 


2 FOUNDRY TRADE JOURNAL, December 24, 1931. ‘‘The Use of 
Cast Iron in the Non-Ferrous Industry,’’ by A. L. Norbury, D.Sc. 


321 


Manganese is usually present in amounts vary- 
ing from about 0.5 to 1.5 per cent., and it com- 
bines with sulphur to form manganese sulphide, 
which is easily recognised by its dove-grey 
uppearance under the microscope. Any man- 
ganese in excess of that required by the sulphur 
will form complex iron-manganese carbides. If, 
on the other hand, there was insufficient man- 
ganese to combine with all the sulphur present, 
then a compound of iron and sulphur would be 
formed. This is a particularly dangerous con- 
stituent; being very brittle and separating 
around the grains, it can be the cause of exces- 
sive brittleness. 

Fig. 8 shows iron and manganese sulphides 
together in a steel casting, the analysis being 
C 0.42, Mn 0.17 and S 0.082 per cent. This 
is at 500 magnifications and shows the propensity 
of the iron sulphide to form envelopes to the 
grains, thereby rendering the metal very subject 
to fracture under shock. Sulphur has the power 
of stabilising the carbide in cast iron, in fact, 
this property is reputed to be ten times as strong 
as the graphitising effect of silicon, and for some 
purposes, such as the production of white cast 
iron, the sulphur is purposely run high, but the 
danger of the production of this dangerous iron 
sulphide is always present. 

Manganese is very useful as a neutraliser for 
sulphur, and its presence in sufficient excess en- 
sures that the dangerous ‘iron sulphide con- 
stituent is not produced. Manganese can there- 
fore act in two ways, that is, either as a softener 
by combining with sulphur and so reducing the 
carbide-forming effect of the sulphur, or as a 
hardener, when the amount of manganese is 
sufficient to form the double carbides of iron and 
manganese. 

Sulphur 

The question of sulphur in cast iron is one 
that has given the foundryman much trouble, 
although it is often blamed when other causes 
should be sought. Sulphur is picked up from 
the products of combustion of the fuel used, and 
it is necessary to choose the fuel with care. A 
second precaution can be observed by making 
up the charge with material low in sulphur, or 


Fig. 8.—Srructure or Sree: Castine (C 
0.42, St 0.45, Mn 0.17, P 0.098, anp 
S 0.082 cCENT.), SHOWING IRON AND 
MANGANESE SULPHIDES IN Ferrite 
Marrix. Ercuep. x 500. 


by adding manganese in the form of ferro- 
manganese to the ladle to encourage the forma- 
tion of manganese sulphide, which, if the metal 
is sufficiently hot to stand for some time, will 
allow this sulphide to rise to the surface and be 
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skimmed off. A more reliable method is one that 
has come into great use during recent years, and 
consists in adding about 0.5 per cent. to 1 per 
cent. of soda ash to the ladle, allowing sufficient 
time for the reaction to take place. One can 
expect anything up to about 50 per cent. reduc- 
tion in the sulphur content. Some figures which 
have been quoted are as follow :— 


Sulphur content After soda ash 


before treatment. treatment. 

Per cent. Per cent. 
0.092 0.047 
0.111 0.065 
0.086 0.044 
0.190 0.070 
0.048 0.028 


A very simple method of revealing sulphide 
segregation can be applied by anyone; even those 
with no photographic knowledge. It consists of 
immersing a sheet of bromide printing paper in 
a weak solution of sulphuric acid for several 
minutes. The paper is then drained and pressed 
into intimate contact with the metal surface. 
This should have been prepared by machining 
or grinding to a reasonable smoothness. After 
1 or 2 minutes contact, the paper should be 
removed, rinsed in water and fixed in hypo 
solution. This will give a permanent record of 
the disposition of the sulphide, and the whole 
procedure can be carried out in daylight. 


Phosphorus 

Phosphorus is another element which combines 
with iron to form a separate constituent which 
is visible under the microscope. This is called 
iron phosphide; the phosphide eutectic; or some- 
times Steadite, after Dr. Stead of Middles- 
brough, who did so much valuable work on 
the effect of phosphorus on cast iron. 

Phosphide sometimes forms a network around 
the grains. This is due to the fact that it 
is the last constituent to solidify at a tempera- 
ture of about 940 deg. C. It is therefore 
squeezed to the grain boundaries during solidi- 
fication, and for this reason exerts a very great 
influence upon the physical nature of the metal ; 
in fact, some workers say that it has a greater 
effect than graphite upon the strength of the 
iron. It is owing to this low melting-point 
eutectic that increased phosphorus leads to in- 
creased fluidity of iron, but by lowering the 
freezing point, it extends the solidification range 
with the attendant dangers of porosity due to 
shrinkage. or draws. Phosphorus is a hardener 
and induces great brittleness, as measured by 
the impact test. By increasing the phosphorus 
from 0.36 per cent. to 1.29 per cent. the shock 
resistance is reduced from 29 to 10} foot pounds, 
and by increasing the phosphorus the hardness 
is increased but the tensile strength is reduced. 

Where strength is not important, but the de- 
sign demands a fluid iron that will fill an intri- 
cate mould, a good example being the domestic 
fire-grate or ornamental castings, then high 
phosphorus of, say, 1 to 1.5 per cent. may be 
used with advantage. But where strength must 
be considered and freedom from porosity is neces- 
sary for such components as cylinders and pres- 
sure castings, it is advisable to keep the phos- 
phorus below 0.3 per cent. 


Alloys in Cast Iron 

Although the price of nickel is very high 
(about £200 per ton), the benefits conferred by 
its use more than justify the added cost. Nickel 
can be alloyed with iron in all proportions, and 
does not give rise to a separate constituent which 
can be identified under the microscope, but its 
effect upon the other visible structures is most 
marked. In the first place, the pearlite matrix 


is refined; this leads to increased hardness and 
strength. 

With amounts of nickel of the order of 3 to 4 
per cent., the pearlite becomes so fine that the 
laminations are replaced by a structure more 
like a series of very small grains. 
been given the name of Sorbite. 


To this has 
It is a par- 
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ticularly tough and strong structure, and is 
greatly desired where hardness and strength are 
both necessary. With 5 to 6 per cent. nickel, a 
profound change takes place, and a structure of 
intense hardness is produced which has a needle- 
like appearance, called martensite. Fig. 9 shows 
a 5 per cent. nickel cast iron. 

When the nickel is increased to about 20 per 
cent., an even greater change takes place. With 
an austenitic structure the metal now becomes 
non-magnetic and very resistant to acid attack, 
because this amount of nickel has so lowered the 
critical point that it is below atmospheric tem- 
perature. Therefore the solid solution of carbon 
in iron, that is the austenite, is retained on 
cooling. This is the type of structure that is 
very useful in the construction of pumps, etc., 
for handling corrosive liquids, and also for 
materials subject to high temperatures. Another 
application is for electrical equipment where its 
non-magnetic properties can be exploited. It is 
common practice in the cases just mentioned to 
improve the metal further by additions of 
chromium. 

This element forms carbides, and therefore acts 
in exactly opposite ways to nickel and silicon, 
because it stabilises the carbides and reduces the 
graphitising effect of high temperatures. It is 
therefore quite easy to make an iron white by 


lig. 


9.—MARTENSITE IN Grey Cast Iron (5 
PER CENT. Ni). Ercnep. x 750. 


the addition of small amounts of chromium. It 
is interesting here to mention that chromium 
is not used in malleable cast iron, because it 
would be difficult if not impossible to break down 
the carbides into temper carbon. This, of course, 
would defeat the whole object of malleablising. 

Chromium alone finds its chief application in 
the stainless steels which are so well known in 
the form of cutlery, but its greatest use is in 
combination with nickel or some other alloy, so 
that the benefit of each is utilised to the full; 
the nickel to improve the pearlite and the chro- 
mium to improve the carbide. 

These nickel-chromium alloy cast irons have 
opened up a very wide field for future research. 
An insight to the possibilities opened up by these 
heat-treatable irons has been given by Mr. J. E. 
Hurst, and who knows that at some future date 
it will be the usual practice to heat-treat cast- 
iron castings in a similar manner to which the 


counterpart in steel undergoes? It is surprising 
how little steel is used as cast, but then foundry- 
men are only commencing to travel along the 
road traversed by the steel rollers many years 
ago. The same line of thought is now being 
developed by the makers of non-ferrous castings, 
particularly the light-aluminium alloys, and re- 
markable results have already been achieved. 
Molybdenum 

Another element, although not so widely used 

at present as those already mentioned, is molyb- 
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denum. This element readily alloys with iron 
and even small amounts such as } per cent. can 
give decided benefits. By its power of reducing 
graphite size and ensuring its more uniform 
distribution, it increases the hardness and 
strength. 

Molybdenum, like nickel, reduces the mass effect, 
by which is meant that it tends to equalise the 
structure throughout a thick section. For 
example, in a casting of 3}-in. section without 
molybdenum, the hardness varied from edge to 
centre by 15 points, and in a 7}-in. section by 
51 points, but in the case of a nickel-chrome- 
molybdenum cast iron, even on a 12-in. section, 
the hardness only varied by 10 points. When 
the heat-treatment of these alloy cast irons is 
better understood and more widely practised, 
the molybdenum will be found very useful for 
giving a little further latitude for the treatment. 

The author would take this opportunity of 
thanking Major Bird and the Directors of Sir 
W. G. Armstrong Whitworth & Company, 
Limited, for the facilities accorded to him, and 
to record his thanks to Dr. Everest for the loan 
of some of the best slides; also to Keighley 
Laboratories and to those authors from whose 
Papers he has taken some of his illustrations. 


Newcastle Foundrymen’s Annual 
Meeting 


The annual meeting of the Newcastle Branch 
of the Institute of British Foundrymen was held 
recently in Newcastle. Mr. James SmMitH 
(Branch-President), reviewing the activities for 
the year, stressed the important and excellent 
work carried out in past years by the Branch, 
and stated that the Council were very please: 
to record increased activity during the 1935-6 
session. 

A net increase of 39 members of various grades 
was shown, and this was a tribute to the manner 
in which members had responded to the invita- 
tion of the Council to obtain additional members. 
There had been several transfers during the 
course of the session, and whilst the Branch 
would feel the loss of the members concerned, 
some satisfaction was felt in the fact that other 
Branches would materially benefit. The financial 
position was reviewed, and it was with confidence 
that the Council looked forward to seeing an 
even greater improvement than that shown. 

The Branch-President announced that arrange- 
ments would shortly be made for an annual out- 
ing or other social event, in order to bring 
members together during the “ close season.”’ 
Meanwhile, members were asked to give their 
serious thought and consideration to the question 
of the programme for the Session 1936-7, and the 
hope was expressed that some good Papers from 
practical men would be presented. within the 
Branch. 

The following officers were elected for the next 
session :— 

President.—Mr. James Smith. 

Vice-Presidents.—Mr. C. Gresty and Mr. T. B. 
McBride. 

Hon. Secretary.—Mr. W. Scott. 

Hon. Treasurer.—Mr. J. N. Simm. 

Council.—Mr. C. H. Brown, Mr. J. W. Eck- 
ford, Mr. E. B. Ellis, Mr. G. Elston, Mr. J. 
Goodfellow, Mr. A. R. Lucas, Mr. F. W. Nichol- 
son, Mr. J. D. Nicholson, Mr. W. Redmayne. 

Delegates to General Council.—Mr. E. B. Elli« 
and Mr. J. N. Simm. 

Representatives on Technical Committee.—Mr. 


E. B. Ellis and Mr. G. Elston. 


Following the election of officers, Mr. E. B. 
Eviis gave a brief résumé of the work carried 
out by the Technical Committee, and in par- 
ticular, the Sub-Committee for Cast Iron, during 
the season. This is extremely interesting, and 
brings home to members the fact that the Insti- 
tute is performing particularly valuable work on 


their behalf. 
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London Foundrymen Elect New Officers 
MR. V. DELPORT TO BE BRANCH-PRESIDENT 


The annual general meeting of the London 
Branch of the Institute of British Foundrymen 
was held at the Charing Cross Hotel on April 1, 
the retiring Branch-President (Mr. F. O. Black- 
well) in the chair. 

The Minutes of the preceding annual general 
meeting were taken as read and were confirmed 
and signed. 


Hon. Secretary’s Report 

Mr. H. W. Lockwoop (hon. secretary) then 
presented his report on the past year’s work 
in the course of which he said: 

Once again it is my privilege and pleasure 
to report progress in the affairs of the London 
Branch of the Institute. The session which closes 
to-night was a successful one from all points of 
view. ‘The membership has increased, being 251 
against 229 a year ago, and is made up as 
follows :— 


Subscribing firms... 5 
Associate Members ... 


The figure of 251 does not include the appli- 
cations for membership received as a result of 
the formation of the East Anglian Section, which 
will be referred to later. The Branch income 
for the year 1935 was greater, and overdue sub- 
scriptions at the end of the year less, than at 
any other time in the history of the Branch. 

Various Papers were presented at the meetings 
and a new departure so far as this Branch is 
concerned was a Paper on the subject of the 
illumination of foundries. We were the guests 
of the Institute of Metals at a joint meeting 
in December last, and in October the East Mid- 
lands Branch entertained us at a joint conference 
in Derby and Loughborough. 

The annual dinner held in December was very 
well attended, the principal guest being Mr. 
(now Sir) P. J. Hannon, Member of Parliament 
for the Handsworth division of Birmingham. 


Silver Jubilee 
This year (1936) is our Silver Jubilee, as it 
was on February 24, 1911, that the London 
Branch of the Institute was formed. In this 
connection I should like to make reference to 
those who, in 1911, were Members of the British 
Foundrymen’s Association which was the fore- 
runner of the Institute of British Foundrymen 
and who to-day are still active members of the 
institute. They are :— 
Mr. John Shaw. Hon. Life Member. Past 
Branch-President. Oliver Stubbs Medallist. 
Elected in 1906. 


Mr. A. Bowman. Associate Member. Elected 
in 1906. 

Mr. R. J. Shaw. Life Member. Past Branch- 
President. Elected in 1907. 

Mr. ID. A. Aston. Associate Member. Elected 
in 1907. 

Mr. V. C. Faulkner. Member. Past-President 
of the Institute. Past Branch-President. 


Oliver Stubbs Medallist. Editor of Tur 
Founpry Trape JournaL. Elected in 1908. 

Mr. L. B. Derry. Associate Member. Elected 
in 1909. 

Mr. F. J. Cree. Member. Elected in 1910. 

Mr. A. R. Bartlett. Member. Past Branch- 
President. Oliver Stubbs Medallist. London 
Branch Auditor. Elected in 1911. 

\ir. H. O. Slater. Member. Past Branch- 
President. Elected in 1911. 


Mr. T. R. Creighton. Member. Elected in 
1911. 
Mr. D. G. Mather. Member. Elected in 1911. 


the London Branch Council is always seeking 
methods by which the Institute can be of 


increasing service to its members. It was found 
that members in the Eastern Counties could not 
easily attend the ordinary meetings of the 
London Branch and that there was a number of 
potential members in that district who would 
not join the Institute for the same reason. A 
preliminary meeting was held at Ipswich on 
March 24, and, as a result, 24 new members 
were enrolled (including one subscribing firm), 
and it was decided to form an offshoot of the 
London Branch to be known as the East Anglian 
Section. 

The Council cordially invites co-operation to 
develop the interests of the Branch and would 
be very gratified to receive from members offers 
to read Papers, suggestions or constructive 
criticism of our present activities in order that 
we may make sure progress to our mutual 
advantage. 

In conclusion, Mr. Lockwood expressed to the 
Chairman and to the Councillors and members 
of the Branch his sincere thanks for the help 
and kindly consideration he has always received 
and the pleasure that he found in being of some 
small service to the Institute and to the London 
Branch. 

Mr. C. H. Kain (Past Branch-President) 
moved the adoption of the report and proposed 
a hearty vote of thanks to Mr. Lockwood. . He 
emphasised that his reports became better year 
by year; but those with experience of his skill as 
Branch hon. secretary would find it difficult to say 
that his work could possibly become better year 
by year. 

Dr. A. B. Everest (Branch Vice-President), 
who seconded, said that the success of any 
Branch depended to a very large extent upon 
the activities of its hon. secretary. It was indeed 
a pleasure to second the proposal for the adop- 
tion of the report and to second the vote of 
thanks to Mr. Lockwood for his services. It was 
impossible to say too much in appreciation of his 
services. 

The report was unanimously adopted and the 
vote of thanks to Mr. Lockwood was enthu- 
siastically accorded. 


Election of Officers and Council 


The following officers and members of Council 
were unanimously elected for the ensuing session, 
on the recommendation of the Council, there 
being no response to the Branch-President’s invi- 
tation to the members to make _ further 
nominations : — 


Branch-President: Mr. V. Delport. 


Senior Branch Vice-President: Dr. A. B. 
Everest. 
Junior Branch Vice-President: Mr. C. C. 


Booth, J.P. 

Members of Council: Mr. A. W. G. Bagshawe, 
Mr. A. J. Murphy (re-elected); Mr. Barrington 
Hooper, C.B.E.; Mr. L. J. Tibbenham. 


Mr. Bagshawe and Mr. Murphy retired from 
the Council by rotation and were re-elected. Mr. 
Barrington Hooper was elected to replace Mr. 
Bartram, who retired from the Council by rota- 
tion but did not seek re-election; these three 
members will serve for three years. Mr. 
Tibbenham was elected to fill the vacancy caused 
by Mr. Booth’s election as a Junior Vice-Presi- 
dent, and will serve on the Council until 1938, 
the year in which Mr. Booth would ordinarily 
have retired from the Council. The members 
were reminded that Mr. Tibbenham was respon- 
sible for the idea of forming the East Anglian 
Section of the Branch. 

Hon. Secretary: Mr. H. W. Lockwood. 

Hon, Auditors: Mr. A. R. Bartlett, Mr, C. 
Cleaver. 

Delegates to General Council: Mr. C. H. Kain, 
Dr. A. B. Everest, Mr. B. B. Kent. 


(Mr. Kain was re-elected. Dr. Everest was 
elected in place of Mr. A. S. Beech, who had 
asked to be relieved of the duty. Mr. Kent was 
elected by reason of the Branch representation 
being increased, following its increase of mem- 
bership, which is now 251. The Branch is allowed 
one delegate for the first 50 members and one 
further delegate for each complete 100.) 

Representatives on Technical Committee: Mr. 
C. H. Kain, Mr. Wesley Lambert, C.B.E. 


Short Paper Competition 


Four short Papers were submitted by members 
in competition for a prize presented by the 
Branch-President, Mr. F. O. Blackwell. The 
four Papers were read by Dr. A. B. Everest, the 
identities of the authors not being disclosed until 
after the voting. The members present at the 
meeting were asked to record their votes indi- 
cating which of the four Papers they considered 
the best. The identities of the authors were 
afterwards disclosed. 

The prize was awarded to Mr. J. Laing for a 
Paper entitled ‘‘The Control of Foundry 
Labour.”’ The other three Papers were: ‘ Fab- 
rication versus Castings’? by Mr. F. Gentles; 
‘“‘ Powdered Metals’? by Dr. A. B. Everest, and 
“Modern Foundry Extravagances’’ by Mr. 
V. C. Faulkner. 

(The prize was presented by Mr. Blackwell to 
Mr. Laing.) 


Vote of Thanks to President 


Mr. V. C. FavutKner proposed a very hearty 
vote of thanks to Mr. Blackwell for his work 
on behalf of the Branch during the past year. 
Undoubtedly he had been an ideal Branch- 
President. Unfortunately, his year of office had 
been marred to some extent by illness, but it 
was a pleasure to note that his health was better 
at the end than at the beginning of his Presi- 
dential year. Speaking also as a Trustee of the 
Social Fund, Mr. Faulkner expressed thanks to 
Mr. Blackwell for all he had done in that con- 
nection; he had offered to meet a slight loss in 
respect of the annual dinner and he had also 
been good enough to present a prize to the 
winner of the Short Papers competition, The 
Branch was indeed honoured to be served by a 
President of outstanding capability and calibre, 
and who occupied a very important position in 
the industry. 

Mr. C. H. Katy, who seconded, drew attention 
particularly to the fact that during the year the 
Branch membership had increased from 229 to 
251, quite apart from the accretion of member- 
ship resulting from the formation of the East 
Anglian Section. That increase of Branch mem- 
bership had been effected in spite of the fact 
that the roll had been dealt with fairly rigor- 
ously, certain names having been deleted by 
reason of non-payment of subscriptions, etc., and 
the increase of membership had been due in con- 
siderable measure to Mr. Blackwell’s personal 
efforts. 

The vote of thanks was carried with enthusi- 
asm and Mr.’ Buackwewt, in his response, said 
it was unfortunate that, as the result of many 
years of strenuous work, his health had suffered 
just at the beginning of his year of office as 
Branch-President ; he expressed his gratitude to 
all the officers and Council of the Branch for 
their hard work and for the kind messages he 
had received from them from time to time. He 
was greatly honoured by his election as President 
and was grateful for the privilege of serving the 
Branch in that capacity so far as he had been 
able, particularly having regard to the fact that 
his predecessors were men of eminence in the 
foundry industry. He took the opportunity also 
tv express thanks to Mr. Lockwood for his great 
services during the year, and said that the 
Branch was indeed fortunate to have his services. 

A vote of thanks was also accorded Dr. Everest 
for having read the Papers submitted in the 
competition. 


(Concluded on page 324.) 
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Decarburisation Reactions 


STEELMAKING CONDITIONS 


The dependence of the reactions taking place 
in large steelmaking furnaces on variations in 
concentrations jn the steel melt and the slag 
during the working period has been the subject 
of close investigation for some years, the prin- 
cipal aim being to establish the nature of the 
factors determining interaction between the melt 
and slag as influenced by the conditions of con- 
centration and equilibrium between the two com- 
ponents of the charge: Theoretically the subject 
has been treated by evolving the time-concentra- 
tion diagrams from a consideration of only one 
component of the steel, and studying its reactions 
in the melt. The iron in the melt and the iron 
oxides in the slag were regarded as the essential 
components determining the prevailing reactions, 
and comparatively scant consideration was given 
to other components also likely to influence these 
reactions. These latter were considered only in 
so far as they reacted with the principal com- 
ponents themselves or with each other with 
the formation of compounds liable to promote 
or inhibit the oxidation of the substances accom- 
panying the iron. 

The Kaiser-Wilhelm-Institut fiir Eisenfor- 
schung has carried out systematic investigations 
for some years with a view to establishing the 
equilibrium conditions of fundamental metallur- 
gical reactions with the exclusion as far as 
possible of disturbing secondary reactions, prin- 
cipal among which were experiments with small 
laboratory melts in sand crucibles for the eluci- 
dation of the equilibria in steelmaking reactions 
with an acid slag. At the same time a study was 
also made of reaction conditions in acid open- 
hearth melts by a close examination of the varia- 
tions with time of the compositions of the steel 
melt and the slag. These laboratory melts car- 
ried out in studying the fundamental chemical 
conversions of manganese and silicon between 
the melt and the slag, coupled with other 
researches, brought to light a surprising fact. 
In the melts examined a progressive and time- 
intensified divergence of the contents of man- 
ganese and silicon in the steel melt from the 
equilibrium values, as determined by the work 
on reaction equilibria referred to above, was 
found, such divergence occurring during the 
principal phase of the melting process after the 
commencement of active decarburisation. 

The substance of the above discussion on the 
reactions occurring in steelmaking processes 
forms the introduction of Report No. 302 of the 
steelworks committee of the Verein deutsche 
Eisenhiittenleute, entitled ‘‘ The Influence of 
Carbon of the Course of the Steelmaking Pro- 
cess,’ by F. Kérper, W. Oevsen, G. THANHEISER 
and P. BarpeNnHEvER, which is published in 
extenso in ‘‘ Stahl und Eisen.’’ On the basis of 
these considerations, the authors carried out 
suitable researches on the decarburisation pro- 
cess, the details and results of which are given 
in separate sections of the report. 


London Foundrymen Elect New Officers 
(Concluded from page 323.) 


The BrancH-PREsIDENT expressed thanks to all 
the London Branch members who had attended 
the meeting at Ipswich on March 24, at which 
the East Anglian Section was inaugurated. The 
fact that so many had travelled from London 
to attend that meeting had contributed largely 
to its success. 


Finally, Mr. V. Detrorr (the incoming 


Branch-President) said he would be pleased to 
receive from the members any suggestions they 
might care to make for the advancement of 
the activities of the Branch, and particularly 
with regard to subjects for future Papers, and 
works visits. 
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In the first section, ‘‘ The Nature of Decar- 
burisation,’’ W. Oxrtsen discusses the genéral 
principles of the reaction of carbon in the steel 
melt with the oxides in the slag. The course 
of this reaction was found experimentally to be 
largely determined by purely external condi- 
tions, particularly those bearing on the forma- 
tion of CO bubbles in the metal as well as on 
the surface of the bubbles formed. It was 
vbserved that the decarburisation reaction may 
be compared to ebullition. The first CO bubbles 
are only rarely formed spontaneously within the 
metal or at its surface of contact with the 
liquid slag, but almost exclusively at those 
points where the melt is in direct contact with 
the solid crucible wall. Active ebullition is not 
concomitant with a high oxide content in the 
melt, but, moreover, signifies the marked re- 
activity of the carbon, which depresses the oxide 
content of the steel melt to far below the value 
which the slag tends to raise it to from the 
latter’s content of iron oxides. 

In the second Paper G. THaNHEISER deals with 
the effect of carbon on the metallurgical re- 
actions in the acid open-hearth process, to 
elucidate which determinations were made of the 
variations in concentration in the metal and the 
slag with three solid-charge melts and two 
molten-charge melts. In all- five melts a sub- 
stantial reduction of silicon was obtained, the 
working processes being observed to depend to a 
marked extent on the pronounced reducing 
action of the carbon in the melt. The carbon 
causes the more rapid elimination of the oxygen 
from the melt than can be replenished from the 
slag or the hearth lining. The lower oxides of 
iron and manganese in the slag layer in contact 
with the melt suffer reduction to such an extent 
that between the metal and the slag a viscous 
stratum is formed containing a high percentage 
of silica. The silicon content of the melt was 
found to rise above the level corresponding to 
equilibrium with the slag, and reaction between 
the melt and slag is almost completely inhibited. 
For this reason, towards the end of the melt 
the silicon reduction practically alone determines 
the velocity of decarburisation. 

P. BaRDENHEUVER contributes section III of this 
report: ‘‘The importance of the carbon re- 
action in the basic open-hearth process.’ In 
the course of the work described, fluctuations in 
concentration of the metal and the slag, with 
special reference to the oxygen content, were 
studied in eight basic open-hearth melts. The 
chief reaction in this process is the interaction 
of carbon and oxygen, and at higher carbon 
values and a sufficiently high temperature the re- 
action takes place with a very high velocity. 
As long as carbon is present in the steel in suffi- 
cient quantity, at least 0.2 per cent., and is able 
to react, its percentage alone determines the 
oxygen content of the melt. But the further it 
falls below this value, the more does the oxygen 
content in the metal become determined by the 
iron-oxide content of the slag. Too low a con- 
centration of either one of the two components, 
too low a temperature and a viscous slag retard 
interaction between the carbon and oxygen. 

The manganese content of the metal and the 
manganese-oxide content of the slag determine 
the iron-oxide in the slag, and hence the velocity 
of ebullition. If the manganese content is too 
high, this prevents an excessive increase in the 
oxygen content in the case of a low-carbon melt. 
The re-migration of the manganese from the slag 
is a definite indication of the far-reaching re- 
duction in oxygen content of the melt by carbon 
reaction; the more the manganese of the slag is 
reduced the greater becomes the need for 
subsequent deoxidation. 


AT AN EXTRAORDINARY GENERAL MEETING of Vickers, 
Limited, held recently, resolutions converting 
the ordinary 10s. shares into ordinary stock and 
altering the articles of association were unanimously 
approved. 
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Export Trade in lron 
and Steel 


PIG-IRON PRODUCTION AND DEMAND 


The export trade in iron and steel in relation to 
the activity of the producing works in meeting the 
home demand was the subject of discussion at a 
special meeting of the Tees-side Chamber of Com. 
merce recently. During the discussion, Mr. Arthur 
Dorman, commercial director of Dorman, Long & 
Company, Limited, emphasised that iron and sted 
manufacturers were not indifferent to the vital im. 
portance of export business, but stated that pres. 
sure of demand for pig-iron for the steelworks had 
made it impossible to, release pig-iron for export 
purposes in recent weeks. 

Mr. J. WEstEY Brown, President of the Chamber, 
said he had called the meeting to consider what he 
regarded as a matter of vital importance to the 
district. It had been raised by a member who had 
submitted a statement, which the President read, 
The statement described the position as perturbing, 
and recalled that at one time the district was ex. 
porting 100,000 tons to 120,000 tons of pig-iron 
monthly, and exports had now fallen to about 1,000 
tons a month. 


Orders Turned Down 


Mr. W. H. McCormack, of Scott Bros., Limited, 

iron merchants, said the. position was most serious 
for those engaged in the pig-iron export trade. 
| Every effort should be made to retain that part of 
\the export trade which, despite all difficulties, was 
still open to us. Merchants in Middlesbrough had 
ijrecently to turn down numerous export orders, and 
;the position was made worse by the introduction 
oe certain markets abroad of Continental iron of 
similar quality and lower cost than local iron. What 
{was needed, said Mr. McCormack, was a policy 
‘which would enable the export trade to be carried 
on under all conditions and their overseas connec- 
tions retained and developed. ‘Tees-side was one of 
the most favourably-situated districts in the country 
for the purpose. 

Mr. ArtHuUR Dorman, in a review of the position 
of the iron and steel trade, said that to get a true 
picture it was necessary to consider the trend which 
had taken place in the iron and steel trade of the 
world. In 1913 Great Britain made 104 million tons 
of pig-iron, and in 1935 only 6,426,000 tons. Steel 
production in 1913 was 7,660,000 tons, with 10} 
million tons of pig-iron behind it. Last year the 
steel output was 9,842,000 tons, with 6,426,000 tons 
of pig-iron behind it. This clearly indicated that 
there is not the pig-iron for export that there was. 
In other countries great changes had taken place. 
Russia’s production had gone up enormously, India 
and Australia had developed their outputs, while 
Holland was now an exporter of iron. The position 
in the world had changed entirely. From the pig- 
iron point of view, he felt that we must continue 
to make some effort to keep our foundry-iron export 
trade, but it was bound to be on a diminishing 
scale if compared with 1913. 


Industry Watching for Opportunities 


Mr. Dorman agreed that there was cause for 
anxiety, and said the industry was concerned as t0 
what would happen in the next few years unless 
world consumption increased. Some of the markets 
we had exported to in the past were not going to be 
such good markets, although there were new cout: 
tries coming on—China and South America in par- 
ticular—and the industry was wide awake and 
watching for every opportunity. They wanted to 
keep their heads to encourage exports, for most 
likely it was a boom they were experiencing 
present, and they wanted those export markets. 
The worst thing that could happen would be an 
enormous increase in capacity which in a year of 
two would not be wanted. 

Mr. W. H. Crostuwaire, another director of Dor- 
man, Long & Company, Limited, emphasised the 
international character of the iron and steel in 
dustry, which now had to conform to international 
agreements made for the benefit of the whole it 
dustry. 

The Chamber agreed to a resolution affirming the 
importance of maintaining and extending export 
trade. The resolution will be submitted to the 
annual meeting of the Association of British Cham- 
bers of Commerce at the end of this month. 
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Institute of British Foundrymen | 
ANNUAL CONFERENCE IN SCOTLAND 


As previously announced, the Thirty-Third 
Annual Conference of the Institute will be held 
in Scotland from June 9 to 12, and the pro- 
gramme and time-table is set out below. 


Programme 
TuEspay, JuNE 9. 

6 p.m.—Annual General Meeting in the Oak 
Room of the Grosvenor Restaurant, Gordon 
Street, Glasgow. 

(Open to all Members, Associate Members and 

Associates.) 

8 p.m.—Reception in the City Chambers, 
George Square, Glasgow, by kind invitation of 
the Rt. Hon. the Lord Provost (Mr. John 
Stewart), the Magistrates and the Councillors of 
the City. (All members and ladies.) (Evening 
dress optional.) 


WeEpDNEspDAy, JuNnE 10. 


9.15 a.m.—Conference opens in the Rankine 
Hall of the Institution of Engineers and Ship- 
builders in Scotland, Elmbank Crescent, Glasgow. 
(All members and ladies.) 

Addresses of welcome will be given by— 

The Rt. Hon. the Lord Provost of Glasgow 
(Mr. John Stewart). 

The President of the Reception Committee 
(Sir James Lithgow, Bt., M.C., D.L.). 

The President of the Chamber of Commerce 
(Col. Norman Kennedy, D.S.0O.). 

The Director of the Royal Technical College 
(Sir Arthur Huddleston, C.M.G., O.B.E., 
M.A.). 

Presentation of the Oliver Stubbs Medal. 

10.10 a.m.—Presidential Address by Mr. H. 
Winterton. 

10.45 a.m.—Presentation and discussion of 
Papers Nos. 582, 583 and 584. 

Note+—All Papers will be taken as read. 

The author will be allowed 5 min. to 

introduce his Paper and 5 min. to reply. 

Each other speaker will be allowed a maxi- 

mum of 5 min. 


12.30 p.m.—Conference adjourns. 

1 p.m.—Lunch in the Grosvenor Restaurant. 
(Members and ladies.) Buses leave the Grosvenor 
Restaurant for the following Works Visits :— 

1.45 p.m.—(1) Glenfield & Kennedy, Limited, 
Kilmarnock. Hydraulic engineers and founders. 

2 p.m.—(2) John Lang & Sons, Limited, John- 
stone. Lathe manufacturers and founders. 

2.5 p.m.—(3) Singer Manufacturing Company, 
Limited, Clydebank. Sewing machines. 
2.10 p.m.—(4) Babcock & Wilcox, 
Renfrew. Boiler makers, founders, etc. 

2.15 p.m.—(5) Harland & Wolff, Limited, 
Clyde Foundry, Govan. Heavy marine castings. 

Note.—Each visit will occupy the whole 
afternoon, returning to Glasgow about 5.30- 
6 p.m. 

7 p.m.—Reception by the President and Mrs. 
Winterton, prior to the Annual Banquet. 

7.30 p.m.—Annual Banquet in the Grosvenor 
Restaurant, followed by dancing till 1 a.m. 
(Evening dress.) 


Limited, 


Tuurspay, June 11. 
EDINBURGH. 

9.20 a.m.—Special train leaves Central Station, 
Gordon Street, Glasgow, for Edinburgh. 

10.28 a.m.—Train arrives Princes 
Station, Edinburgh. 

10.35 a.m.—Buses leave Princes Street Station, 
for Heriot-Watt College, Chambers Street, Edin- 
burgh. (Members.) 

10.50 a.m.—Conference resumes in Heriot-Watt 
College. Presentation and discussion of Papers 
Nos. 585, 586, 587, 588 and 589. 

12.45 p.m.—Conference adjourns. 


Street 


12.55 p.m.—Buses leave Heriot-Watt College 
for Caledonian Hotel, Princes Street Station 
(L.M.S8.). 

1.15 p.m.—Lunch in Caledonian Hotel 
(L.M.S.) by invitation of the Scottish Branch. 
(Members and ladies.) 

2.15 p.m.—Buses leave Princes Street Station 
for Edinburgh Castle and the Scottish National 
Shrine. (Members and ladies.) : 

3.45 p.m.—Reception in the City Chambers, 
High Street, Edinburgh, by kind invitation of 
the Rt. Hon. the Lord Provost (Mr. Louis S. 
Gumley), the Magistrates and the Councillors of 
the City. 

5.30 p.m.—Buses leave City Chambers, Edin- 
burgh, for Princes Street Station. 

6.2 p.m.—Special train leaves Princes Street 
Station. (A meal will be served on the train.) 

7.14 p.m.—Special train arrives Central 
Station, Glasgow. 

8 p.m.—The Second ‘“‘ Edward Williams ’’ Lec- 
ture will be given by Prof. A. L. Mellanby, 
D.Se., M.I.Mech.E., Royal Technical College, 
Glasgow, in the Rankine Hall of the Institution 
of Engineers and Shipbuilders in Scotland, Elm- 
bank Crescent. Subject: ‘‘ Cast Iron.” 


Fripay, June 12. 
Excursion FOR MEMBERS AND LADIES. 


9.30 a.m.—L.M. & S. Steamer ‘‘ Marchioness 
of Graham ”’ leaves Bridge Wharf, Glasgow, for 
a sail down the River Clyde, passing Renfrew, 
Clydebank, Dumbarton, Greenock, Tail of the 
Bank, Dunoon, Rothesay, Kyles of Bute, Arran, 
Cumbraes. (Lunch and tea on board.) 

6.30 p.m.—Steamer arrives Gourock. 

6.50 p.m.—Special train leaves Gourock. 

7.31 p.m.—Special train arrives Central 
Station, Glasgow. 


Ladies’ Programme 
TuEsDAY, JUNE 9. 

8 p.m.—Reception in the City Chambers, 
George Street, Glasgow, by kind invitation of 
The Rt. Hon. the Lord Provost (Mr. John 
Stewart), the Magistrates and the Councillors of 
the City. 

Wepnespay, June 10. 

9.15 a.m.—Ladies are invited to attend the 
opening of the Conference in the Rankine Hall of 
the Institution of Engineers and Shipbuilders, 
Eimbank Crescent. 

10 a.m.—Buses leave Elmbank Crescent for a 
drive to Largs, proceeding via Langbank and 
Greenock and returning via Lochwinnoch and 
Paisley. 

1 p.m.—Lunch in the Grosvenor Restaurant, 

Afternoon free for shopping. 

7 p.m.—Reception by the President and Mrs. 
Winterton at the Grosvenor Restaurant. 

7.30 p.m.—Annual Banquet. (See Members’ 
Programme.) 


Tuurspay, June 11. 


EpInburGH. 
9.20 a.m.—Special train leaves Central 
Station, Glasgow. 
10.28 a.m.—Special train arrives Princes 


Street Station, Edinburgh. 

10.35 a.m.—Special buses leave Princes Street 
Station for a drive to the Forth Bridge and 
Tour of the City. 

1.15 p.m.—Lunch in Caledonian Hotel 
(L.M.S.) by invitation of the Scottish Branch. 
Then as per Members’ Programme. 

7.14 p.m.—Special train arrives 
Station, Glasgow. 


Fripay, June 12. 
Excursion. 
‘See Members’ Programme. 


Central 


Programme of Papers 
Wepnzspay, June. 10. 


At the Institution of Engineers and Shipbuilders 
in Scotland, Glasgow. 


No, 582.—‘‘ The Phenomena of Capillarity in 
the Foundry.’’ (Presented on behalf of the 
Association Technique de Fonderie.) By Prof. 
A. Portevin, Past-President, Société des In- 
genieurs Civils de France, and Paul Bastien, 
Docteur és-sciences, Chief Lecturer in Metal- 
lurgy, Ecole Nationale Supérieure de |’ Aéro- 
nautique, France. 

No. 583.—‘‘The Manufacture of Intricate 
Thin-Walled Steel Castings,’ by R. Hunter, 
B.Se., Ph.D., and J. McArthur (Member), Clyde 
Alloy Steel Company, Limited, Motherwell. 

No. 584.—‘‘ Composition and its Effect upon 
the Properties of Mould and Core-Sand Mix- 
tures at Elevated Temperatures,’’ by F. Hudson 
(Member), Glenfield & Kennedy, Limited, Kil- 
marnock, 


Tuurspay, June 11. 
At the Heriot-Watt College, Edinburgh. 
Symposium on Cast Iron, 

No. 585.— A Study of the Influence of Man- 
ganese and Molybdenum Additions to Cast Iron,” 
by J. E. Hurst (President), Bradley & Foster, 
Limited, Darlaston, and Sheepbridge Stokes 
Centrifugal Castings Company, Limited, Chester- 
field. 

No. 586.—‘‘ The Influence of Wall Thickness 
on the Mechanical Properties of Cast Iron.” 
(Presented on behalf of the Verein Deutscher 
Eisengiessereien.) By Dr. H. Jungbluth, Fried. 
Krupp, Essen. 

No. 587.—‘‘ The Fracture of Pig-Iron,”’ by 
A. L. Norbury, D.Sc. (Member), Senior Metal- 
lurgist, British Cast Iron Research Asociation. 

No. 588.—“ Production of Pressure Castings.’’ 
(Presented on behalf of the American Foundry- 
men’s Association.) By H. H. Judson, Gould’s 
Pumps, Inc., Seneca Falls, N.Y. 

No. 589.—Paper by Oliver Smalley, Meehanite 
Metal Corporation, Pittsburgh, subject unan- 
nounced, probably dealing with High-Duty Cast 
lron. 


Tavespay Evenine, June 11. 


At the Institution of Engineers and Shipbuilders 
in Scotland, Glasgow. 


No. 590.—The Second Edward Williams Lec- 
ture. ‘Cast Iron,’ by Prof. A. L, Mellanby, 
D.Sc., M.I.Mech.E., The Royal Technical Col- 
lege, Glasgow. 

Copies of the following Papers will be avail- 
able, but they will not be discussed at the Con- 
ference. Written communications on these 
Papers are invited, and will be published in the 
“ Proceedings ”? along with the Papers and the 
replies of the respective Sub-Committees. 

No. 591.—‘‘ Report of the Melting Furnaces 
Sub-Committee with particular reference to the 
Cupola and Rotary Furnace.” 

No. 592.—‘‘ Recommendations of the Non- 
Ferrous Sub-Committee for Specifications for 
Three Leaded Gunmetals.’’ 

No. 593.—‘‘ Tolerances on Dimensions of Cast- 
ings, with particular reference to Malleable Cast 
Iron.” Presented by the Malleable Sub-Com- 
mittee. 

Hotel Accommodation.—It will be very difficult 
to obtain hotel accommodation in Glasgow during 
Conference week as other important conferences 
are being held in the city at the same time. 
Members are therefore urged to reserve their 
hotel accommodation at the earliest possible 
moment. 

Registration.—Acknowledgment of each mem- 
ber’s reply form will be made by means of a 
registration card, which will bear the member’s 
registration number. On arrival at the Confer- 


. ence, an envelope containing a booklet of tickets 


for the various functions indicated on the reply 
(Concluded on page 329.) 
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Some Notes on the Gating of Castings’ 
By J. E. GARSIDE, M.Sc. (Tech.), Assoc.M.C.T. 


By the term “ gating’ is understood the 
determination of the position, size, number and 
shape of the runner gates and riser gates needed 
to produce a successful casting. The runner gate 
itself is that part which constitutes the means of 
entry of the molten metal into the mould cavity. 
Usually the position, design and size of the gates 
is left entirely to the skill of the individual 
moulder, and it is suggested that it would be 
advantageous to examine this question with a 
view to ascertaining whether or not more precise 
information concerning successful gating can be 
determined. The study of gating can be made 
particularly worth while in machine-moulding 
practice. 

Many defects in castings are due to varying 
rates of shrinkage in different parts of the cast- 
ing, and to overcome this the gates should be 
designed and disposed so to guide.the path of 
the metal that the heavier parts receive a cooler 
metal than the thin sections. If such a course 
is impossible then chills may have to be used. 
Similarly, uneven filling of the mould leads to 
cooling commencing at different times at various 
parts of the casting. Again this leads to shrink- 
age stresses being set up. 

Theoretically, the ideal process of metal solidi- 
fication should commence at the farthermost part 
of the casting and continue progressively upwards 
where the final liquid shrinkage can, be compen- 
sated by liquid metal from the risers. In certain 
cases bottom pouring tends to prevent this pro- 
cess by causing the metal at the top to be colder 
than that at the bottom ; such a casting may tend 
to ‘“‘ hang ”’ in the mould and is likely to turn 
out porous or even cracked. Where large risers 
are employed this disadvantage of the bottom 
gate is not so apparent. 

If the gates be too small the casting will either 
be nmisrun or the mould will fill so slowly that 
cooling will commence at different times in dif- 
ferent parts of the casting, again resulting in 
shrinkage stresses. Obviously, then, the rate at 
which a mould is filled will have an important 
bearing upon the properties of the resulting 
casting since pouring time has an influence on 
the progressive solidification of the metal which 
in its turn influences the shrinkage cavities and 
the presence of internal stresses which tend to 
cause failure. The correct pouring time is par- 
ticularly important in the case of fly-wheel cast- 
ings as has been emphasised ‘by Mr. Beardshaw 
in a previous Papert before this Branch. 


Defects due to Gating 


The defects due to incorrect gating may be 
classified as follows :— 

(a) Shrinkage defects ; 

(b) Dirty castings; and 

(c) Misrun castings. 

It is now proposed to mention several types 
of gate which help to minimise these faults. 

The shape of the gate is largely influenced by 
the section’ of the casting where it enters the 
mould, A round gate will pass more metal than 
a rectangular gate of equal cross sectional area 
since it has a lower surface friction. In this 
connection it should be noted that round gates 
are specially suited to green-sand work since they 
will stand up to the wash of metal much better 
than rectangular gates. 

Many jobs may be run by means of a top gate; 
a typical example of the use of this method of 
running is that of a liner as shown in Fig. 1. 
Top gates are chiefly suitable for moulds in which 
the first flush of metal forms a cushion at the 
bottom of the mould on top of which the remain- 
ing metal falls, This gate has no very great 


* A Paper read before the Lancashire Branch of the Institute of 
British Foundrymen, Mr, J. Hogi presiding. 
Vol, XXVI, 1982-83, p. 685. 


t Proc. I.B. 


application in deep green-sand work, being used 
almost entirely for casting in dry-sand and loam. 

In many instances the total height of the 
mould or other considerations force the adoption 
of the bottom gate, whilst in other cases the 
shape of the casting or the variation in metal 
thickness actually requires hotter metal at the 
bottom than at the top in order to equalise the 
temperature of the metal throughout the mould. 
If, when bottom running, the ingate is set square 
with the mould as shown in Fig. 2 the presence 
of a core will prevent the easy admittance of the 
metal; but if the ingate is set at an angle there 
is no tendency to prevent flow. In cases where 
a large volume of metal is to be introduced it 
is an improvement to use a gate formed in a 
block of dried core, which, by preserving its 
shape more perfectly, does not add to the amount 
of dirt entering the mould. Ingates can, as is 
common practice, be used at varying levels, thus 
helping to make the casting of a more uniform 
temperature. Care must be taken to prevent 
metal from entering an upper gate until the 
mould is filled to this level, or scabs may result 
from the metal falling down the sides of the 
mould. The shrink bob is often useful in help- 
ing to feed castings at the bottom when this is 
required. 

Horn Gates 

Under certain conditions the most satisfactory 
method of introducing metal into a mould is by 
means of the horn gate. The pattern for a true 


FIG 2. 
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of thin rumners, } in. or so in diameter, formed 
in a block of core-sand, this assembly being known 
as a strainer core. As well as being conducive to 
the production of clean castings, this type of 
gate enables a relatively large volume of metal 
to be passed into a casting in a short time 
through gates, which later may easily be broken 
away from the casting without damaging the 
latter. A variation of the pencil gate is the 
pop gate; these two gates differ, inasmuch as the 
pencil gate is usually employed in clusters, whilst 
the pop gate is used singly. 

A simple and compact skimming device, which 
involves little expense in either preparation or 
application, is shown in Fig. 3. The upper por 
tion ‘“‘A’’ may be a green-sand pouring cup 
rammed up on a cone block, the two parts ‘“‘ B” 
and ‘‘C”’ are small dry-sand cores made and 
dried separately, after which they are pasted to- 
gether, making for convenience in handling. A 
circular block, tapered at the sides, as are ‘‘ B” 
and ‘‘ C,’’ is rammed up in the cope along with 
the down runner stick. Stick and block being 
removed, the core is dropped into place, and the 
pouring cup adjusted in position. In this type 
of gate the metal flows through the narrow pass- 
age into the chamber “‘ B ’’; here the metal takes 
horizontal direction with any inclusions of 
lighter material floating on the top. The partly 
cleaned metal then sinks through a number of 
small openings, three in this case, into another 
horizontal chamber. Foreign material, slag, 


etc., are carried to the confining walls of this 
chamber, whilst the purified metal flows through 
the gate ‘‘D” to the casting. The application 
of the dirt trap to the production of clean cast- 
ings is too well known to require special mention 
here. 


FIG 3 
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horn gate is made .to the arc of a circle. 


This 
type of gate is very useful where the introduc- 
tion of the metal by any other type of gate is 


likely to cause disturbance of the mould. The 
size of the gate should be such that the metal 
flows into the mould quietly; if it enters with 
great force in the form of a fountain, much 
damage will result. 

There are a number of types of gate which 
help to minimise the amount of dirt entering 
a mould; usually they take the form of a skim- 
mer or strainer. Skimmer and strainer gates 
take advantage of one or both of the following 
facts :— 

(1) The difference in specific gravity between 
molten iron and the foreign inclusions; and 

(2) The cohesion which holds foreign material 
in contact with the sand of the mould or the 
core. 


Pencil gates are probably the simplest of this 
class, consisting, as is well known, of a number 


Another useful type of gate which helps to keep 
a casting clean is the “ storge’’ gate, which in- 
cludes two upright passages, one horizontal 
passage leading to the mould cavity and another 
horizontal passage connecting the two uprights. 
This is shown in Fig. 4, in which “ A” is the 
down runner and ‘‘B”’ is the second vertical 
passage, designed to act as a riser and dirt trap. 
An improvement is to make the metal enter 
‘“B”’ with a spinning motion, as shown in 
Fig. 5. A further variation is the combination 
of the horn gate and the storge gate, as shown 
in Fig. 6. 

In dealing with types of gates to obviate 
misrun castings, it must be assumed in the first 
place that the metal is sufficiently hot to run the 
casting. Perhaps the ring gate may be said to 
be the most useful of this class. This gate is 
usually located at the joint line, a number of 
small gates conducting the metal from a circular 
runner to the mould in the centre. Each branch 
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gate must, of course, be shallow enough to enable 
it to be broken off easily without breaking a 
piece out of the wall of the casting. In passing, 
the wedge gate may be mentioned as having 
particular merits in helping to prevent misrun 
castings. The ideal gate could well be said to be 
one which will admit metal in sufficient volume 
to prevent ‘‘ cold shuts,’’ and yet, at the same 
time, not subject the mould face to undue 
pressure or erosion. 

The size of a runner gate depends upon a 
number of factors, which are as follows: the tem- 
perature of the metal, the composition of the 
metal, the area of the mould surface, and the 
weight of the casting. The first two of these 
factors are capable of control in a well regulated 
foundry. The pouring time has an important 
influence on the properties of the resulting cast- 
ing, and the author wishes to draw attention to 
some work carried out in this connection by 
Dietert, who as a result of observations on a 
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Fie. 7. 
Pouring time (in secs.) = K JW 
where W = Weight of casting in lbs. 
K = 1.1 for castings to in. thick. 
K = 1.25 ” ” ry to a2 ” ” 
K=1.5 ,, ” $i to 3% ” ” 


large number of castings of all types from a 
few pounds to a thousand pounds in weight found 
a relationship between the correct pouring time 
and the weight of that casting. This relation- 
ship is shown by means of a series* of curves 
in Fig. 7. 

From these data it is easy to draw one’s own 
curves and then compare the actual times of 
pouring, measured by means of a stop watch, 
with the theoretical time obtained from the 
curves thus establishing a check. So far as 
the author knows, Dietert’s work is the first step 
made in the direction of lifting this subject of 
pouring times from being mere guesswork to 
that of an exact science. 

Now Dietert has suggested that a good ap- 
proximation of the area of the ingate may be 
obtained by dividing the “‘ pouring rate in lbs. 
per second’? by 2.5 times the square root of 
the ‘‘ effective down runner height.” 


Area of ingate (in in.?) = 
Pouring rate (in lbs./sec.) 


2.5 ,/Effective down runner height (in ins.) 


In most cases the “ effective down runner 
height ’’ is obviously of greater importance than 
the actual down runner height, since as the 
metal rises in the mould the pressure due to 
the head of metal will diminish. 

Dietert gives the following expression by means 
of which the “effective down runner ”’ height 
May be calculated :— 

Effective down runner height = 
Where : 
H = Height of the down runner above the ingate. 
C = Height of the casting. 
P = Height of the casting above ingate. 


(All these dimensions to be in ins.) 
The author does not wish it to be implied 


that here is a perfect device for solving all 
gating problems by means of mathematics with- 


* “Transaction; of ths American Foundrymen’s Association,” 
Vol. XXXIV, 1926, p. 1088. 
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out the practical experience of the foundryman, 
but rather suggests that it is useful material 
for discussion and further investigation. 


DISCUSSION 


Mr. Masters (Shrewsbury) said Mr. Garside 
was to be congratulated on his courage in open- 
ing such a subject. Regarding the spinning 
runner, on the flange casting, in such a runner, 
one experienced a kind of dirt trap just where 
the corner joined in the casting, by causing 
the metal to spin round. Thus where it met the 
incoming metal again there was a tendency to 
sullage. Personally, he had found that disastrous 
in some cases, and, on one occasion, he had dis- 
carded it. There was the risk of porosity at 
the point where a particular corner caught the 
metal that was spinning round. It acted as a 
check unless they took very great precautions 
to have some method of agitating the metal 
again. In regard to that particular type of 
runner where there was a series of runners, he 
thought that was a prolific source of wasters 
—the series of runners coming in at a tangent 
on a casting which was cast vertically. He much 
preferred the continuous peripheral runner, where 
possible. If the mould bottom was made in a 
suitable manner, it required to be run con- 
inuously from one point, either at the top or 
the bottom. There was always a tendency to 
trap the rising sullage if there were two streams 
of metal coming in opposite directions. 

Mr. Howartna (Burnley) said that any 
moulder would agree that if the illustration 
shown by the lecturer had been altered, so that 
the metal was poured through a basin, there 
would be better results than pouring straight 
down, even if there were two traps underneath. 

Mr. Horwoop (Wilmslow) said the first call on 
every man was to produce his castings cheaply, 
and, to his mind, the majority of the runners 
that had been shown had not been produced, cut, 
or made economically. The filter runners of 
bushes had a cost out of proportion to the usual 
types of job. He was not going to say they might 
not do for isolated cases, but they were more 
often than not faced with the general production 
of the casting. Mr. Hopwood proceeded to draw 
an example of a straightforward bush which 
would be equally good for cast iron as well as 
brass. The only object of filtering the metal was 
to stop the dirt from the ladle going into the 
casting. It was stated that round runners would 
pass more metal per second than a similar runner 
of rectangular or square section. That was per- 
fectly true, but it should be realised that a round 
runner tended, more particularly in cast iron, to 
porous places where the metal entered the cast- 
ing. In his opinion, the metal should be 
admitted in as thin a runner as possible, so 
that there was a minimum hot place at as large 
a number of places as possible. 

Mr. Garsipe, replying, said he had learned a 
good deal from the discussion. He agreed with 
Mr. Howarth that the runner bush, being made 
bigger, would prevent dirt getting down into the 
mould. He quite admitted that there was a 
tendency for dirt to go down into the mould in 
one of the bushes illustrated. In regard to the 
question of expense, he thought that was a 
matter of opinion. He was under the impres- 
sion that the round runner was definitely better 
than the square or rectangular runner, because 
it helped to prevent dirt being carried down into 
the metal, which was a rather important point. 


ForEIGN HOLDINGS in the common stock of the 
United States Steel Corporation have increased con- 
siderably during the last year. At the end of 
March, 1935, these amounted to 443,064 shares, or 
5.09 per cent. of the total. The latest figures for 
this year show foreign holdings of 524,649 shares, 
or 6.03 per cent. of the total. These include 199,129 
shares in Great Britain (against 163,612 in roe 
Holland, 192,542 (164,935); Canada, 82,235 (66,917) ; 
France, 12,542 (11,135); Germany, 2,400 (2,506) ; and 
Scotland, 1,563 (1,475). 
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Book Review 


Legierungen. (Aluminium Alloys)— 
Patent Situation arranged according to the 
Alloy System. Vol. 1. By A. Griitzner and 
G. Apel. Published by Verlag Chemie, 
G.m.b.H., 3, Corneliusstrasse, Berlin, W.35. 
Price, cloth backs, 35 marks; paper backs, 
26.25 marks. 


This book is an appendix to the section Metal- 
lurgy of Aluminium in the 8th edition Gmelins 
Handbuch der Anorganischen Chemie, and is 
part 1 of a classified list of aluminium alloys dis- 
closed in German, British, French, Austrian, 
Swiss and U.S.A. patents published between 1887 
and May, 19365. 


The alloys are arranged alphabetically, running 
in the sequence of the chemical symbols repre- 
senting the elements constituting the various 
alloys. All the elements have a place in the 
formation of the system, excepting aluminium, 
which is, itself, the basic metal of all the alloys, 
and is not particularly mentioned. 

The composition of the alloy is given in the 
first of a three-column table. In the second 
column are particulars of the properties and uses, 
whilst the third column gives the number and 
year of the patent, as well as the country. If, 
for instance, one seeks particulars of aluminium 
alloys containing copper, manganese, magnesium 
and tin, one writes out the constitution in the 
form Cu-Mg-Mn-Sn, and then looks for it 
dictionary-wise in the left-hand column. 


This arrangement is again broken into sections, 
and in order to facilitate reference there is on 
each left-hand page of the book, at the top, a 
heading referring to the two pages of alloy 
systems below it, e.g., [4Sn]. This means that 
below it will be found alloys which, in the alpha- 
betical sequence, contain four elements, exclusive 
of aluminium, and end with tin. In this respect 
the arrangement differs slightly from that 
adopted by one of the present authors in the 
collection of patents entitled ‘‘ Alloys of Iron and 
Steel,” and enables one to trace compositions 
with the minimum of effort. 

Although written in German, the classification 
is so simple that the tables can usefully be used 
without any knowledge of that language. The 
authors of this book are officials of the German 
Patent Office, and doubtless undertook this 
colossal work in order to facilitate the work of 
their colleagues in the Berlin and other Patent 
Offices and of patent agents. To that profession 
a collection such as the present is of very great 
value, but its value to metallurgists in general 
is inestimable. These volumes are essentially 
reference books, but do, notwithstanding this, 
make most interesting reading, and many metal- 
lurgists well acquainted with the literature of 
aluminium alloys will be astonished at the extent 
to which they have been developed, or, at any 
rate, experimentally investigated. 


This present part carries the classification from 
aluminium-silver alloys to aluminium alloys con- 
taining cerium, copper, lanthanium, neodymium, 
nickel, praesodymium and thorium, and. covers 
structural alloys, heat- and acid-resisting alloys, 
bearing metals, high-speed cutting alloys, high- 
coercivity alloys and alloys with special perme- 
ability characteristics. “The volume is a work. of | 
which any author may be proud, and it is diffi- 
cult to realise that this is only the first of two 
volumes dealing with aluminium alloys, and that 
one of the authors has previously produced an 
equally comprehensive volume covering alloys of 
iron and steel. 

J. F. K. 


Mr. Ben Hiep and Mr. B. G. Reep, foundry 
manager and engineer respectively at the Cwmbran 
works of Guest, Keen & Nettlefolds, Limited, 
received presentations recently on the occasion of their 
departure from the works. she 
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The Foundryman of the Future’ 
tscaet By J. W. POTTS 


It is repeatedly stated by foundry executives 
that there is to-day a scarcity of skilled moulders 
and also that there are very few boys entering 
the industry, and even those who do enter are 
not the intelligent type of boy who must be re- 
garded as the foundrymen of the future. There- 
fore, it is about the apprentice of to-day of 
whom it is wished to speak. 

The strides which are being made in the 
foundry to-day, and the high standards which 
are being demanded of castings and metals, are 
well known, and it. makes one wonder what is 
being done about the future foundryman. The 
foundry has been, and is still to-day, a sort of 
dumping ground for boys who appear to be back- 
ward or dull. Furthermore, it is stated that in 
a certain large local engineering works some 
time ago it was a common practice for any boy 
who did not show any ability in the other de- 
partments to be transferred into the foundry 
rather than discharge him. 


Boy Labourers 


In many foundries at the present time a boy 
is simply used as a labourer—he runs errands, 
turns core barrels, fetches cinders, carries cores 
and in some cases shovels sand into a machine; 
in short, he is at everybody’s beck-and-call, and 
then it is wondered why the intelligent boy does 
not wish to enter the foundry. Also, one can 
understand the feelings of a boy’s parents when 
they learn of the kind of work he is doing. 

The machine is being used very widely in the 
foundry to-day, and boys are beimg used to work 
these machines in some cases, no doubt, to cut 
down the cost of repetition work. Day after 
day he makes the same job, and day after day 
he loses interest in the foundry until he looks 
around for some other kind of employment. 

It is often said that the apprentice should 
attend evening classes, that he should study the 
chemistry of the metals; in short, that he should 
have a complete technical training, but of what 
use is a technical training to the boy described? 
Technical training is essential in the making of 
good foundrymen, but the best place to train a 
foundryman is in the shop, and when he has 
become interested in his job, and has acquired 
some ability for foundry work and has decided 
which section of the trade he prefers, then, and 
then only, should he commence to study the 
technical side of the trade. 


A Course of Training 


Some kind of systematic training is essential 
if the foundry is to attract the right kind of 
boy. For imstance, for the first six months he 
could be put to work at the core bench, making 
the smaller type of cores which are always being 
used. The second six months he could be en- 
gaged on small work in the foundry, preferably 
at the bench. His third period could be spent 
on larger work, until after two or three years 
he should be able to make a good job on his own. 

During the early part of his training he will 
be under the chargehand or instructor, who must 
be competent workmen themselves, and should be 
able and willing to take an interest in the boy. 
The chargehand must understand that no 
labourer’s work should be imposed upon the boy 
or he will lose interest in his work; he must 
understand that the boy is solely under his 
charge, and see to it that he is not sent on any 
unnecessary errand without his permission. Also, 
there is a certain kind of language which should 
be avoided as much as possible by the charge- 
hand in the presence of the boy. 


presented before the Lancashire Branch of the 
Foundrymen. 
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Encouraging Interest 


During the first twelve months of the boy’s 
training it should become apparent whether or 
not he is taking an interest in the job. If he is 
not interested there is no reason. why he should 
be retained, and he should be allowed to go so 
that he can select some other trade to which he 
may be more suited. It is neither fair to the 
boy, his foreman, nor his employer to persevere 
with him. On the other hand, if he does show 
interest, then it is for the foreman to see that 
that interest is maintained, because in many 
cases the foreman is a good deal to blame for a 
boy becoming wearied of the foundry. The boy 
should be asked occasionally if he likes the 
work, and he should be advised to attend evening 
classes and encouraged in every possible way to 
study the technical side of foundry work. A 
letter to the boy’s parents might be advisable; 
the fact that somebody is taking an interest in 
their boy may induce them to see to it that he 
receives the education which is necessary. 

After all, if it be desired to attract the higher 
grade of boy, the industry will have to show the 
parents and the boys themselves that there is 
some sort of career open to them. Again, if a 
boy shows interest and is anxious to work, would 
it be too much to ask the employer to pay the 
fee for the first or second session at evening 
classes? The Institute of British Foundrymen 
has done a great deal towards the technical side 
of the apprentice’s training, and perhaps they 
might suggest some such scheme to the employer, 
because it is the employer who will benefit in 
the years to come, and most employers would be 
willing to assist in this matter. The outlined 
scheme is being used in certain foundries, but 
why should it not be universal? In almost every 
shop there are men who, under the supervision 
of the foreman, could be trusted to act as 
chargehands over the apprentices, and no doubt 
every foreman is desirous of turning out com- 
petent workmen. In any case the lack of skilled 
moulders is not due to lack of brains so much as 
lack of training, and the time for that training is 
during the apprenticeship in the foundry. 

In conclusion, there are many boys who with 
the right kind of training would become com- 
petent and efficient workmen, and if foundries 
generally were seriously to consider ways and 
means of training them the provision of com- 
petent foundrymen for the future would be 
assured. 


DISCUSSION 


Mr. J. E. Cooxe (secretary) said he was rather 
proud that the young men in the industry were 
beginning to study the problems that had 
baffled the older men. He had tried, as much as 
anybody, with people under his observation, to 
kill the inferiority complex in the foundry; he 
had tried also to kill another complex that he 
found prevalent, and that was that ‘‘ We are 
the basis upon which the foundry industry is 
constructed, and we are the people who matter 
most.’’ The monopoly value of the casting in 
foundry construction had disappeared. Younger 
men would have to face the prospect of alterna- 
tive methods of construction, or production, 
which was not presented to their forbears. 

As regards what had been said in reference to 
technical training, he would make the plea that 
a man should be technically trained, plus prac- 
tically trained. Facilities for technical educa- 
tion were being taken advantage of, though only 
by small numbers of students. As to the estab- 
lishment of a system of practical education on 
the foundry floor, what facilities were they pre- 
pared to offer? The man who had technical 
ability, as well as practical ability, and who had 
the ability of leadership, was the man who should 
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be intensively trained. The responsibility acty. 
ally rested upon the employers themselves. }t 
had been: delegated to the Institute of British 
Foundrymen, and he did not think the Institute 
was disregarding its responsibilities in that 
direction. He did feel, however, that those who 
were interested in technical training should 
endeavour to cause employers themselves ty 
realise their responsibilities in that connection. 


A Dark Horse 

Mr. E. Frower said whilst there were many 
points in Mr. Potts’ Paper with which he agreed, 
he disagreed with the method of training boys 
in the foundry which the author had outlined, 
Mr. Flower illustrated his objection by recount. 
ing an actual experience. He once employed a 
boy who had left school at the age of 14, and who 
was the most stupid lad one could possibly 
imagine. He worked about nine months at the 
core bench, and then was put on the floor on 
some small work. He did not alter one iota for 
the first few months, as regards intelligence, but 
when he was about 16 an alteration began to 
occur. At 17 years of age the boy was the 
finest lad on the small work, up to 24 cwts., that 
he had ever come across in his life. 

Mr. A. Jackson said the attitude towards the 
foundryman had changed in the last 20 years, 
because the younger men entering the industry 
to-day were not satisfied with the conditions 
under which their fathers worked. The employer 
was always looking for boys who were excep- 
tional, and was prepared to assist in anything 
that would make them better men. Still, it was 
for the lad to broaden his outlook by attending 
classes. 

Mr. Ports, replying to the discussion, said if 
he had criticised, he had intended it to be con- 
structive criticism. He noted that Mr. Flower 
did not quite agree with his method. He was 
not particular about methods so long as there was 
a method. He agreed that chargehands would 
have to be selected with care and forethought. 
It was quite correct that the young men of to-day 
must look after themselves, but it was not fair to 
ask a boy to come into the shop and “ pick up” 
the trade; he must be trained and shown the 
correct way. 


Catalogues Received 


Air Compressors. Robey & Company, Limited, 
of Lincoln, have issued a small folder which 
illustrates a number of their standard lines 
including air compressors. Testimonials are 
printed to reinforce their claims for reliability. 


Dust Extraction. A very interesting leaflet 
received fromthe International Corporation, 
Limited, of 3,Grosvenor Gardens, London, 8.W.1, 
describes and illustrates an entirely automatic ap- 
paratus for the removal of the last trace of dust 
from air and gas. This apparatus, known as the 
Traughber froth-flotation air and gas filter, is 
claimed to be over 99 per cent. efficient. It 
works on the principle of passing the air of 
gas to be heated through a filter of froth o 
mist, which traps the minutest particles of dust 
or other impurities and carries these slowly away, 
whilst fresh froth is constantly reformed. 


Bentonite. Quest Products, Limited, of End 
House, Solihull, Birmingham, have prepared 4 
very interesting booklet on the properties of the 
Quest brand of Bentonite. This product comes 
from Wyoming, and is a definite mineral entity, 
having the composition of Al,0,.4Si0,cH,0. 
The booklet is full of illuminating facts and 3 
certainly worth studying by all foundry exect- 
tives as indications are given for the re-use of 
core sand—sometimes as much as 40 per cent} 
for use as a corebinder; for building up sy® 
thetic sands, and in the non-ferrous and ste 
foundry. The catalogue runs to 24 pages, and #8 
available to our readers on request. 
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Powdered Metals 
By A. B. EVEREST, Ph.D., B.Sc. 


Powder metallurgy deals with the preparation 
of metallic powders and their subsequent use 
either as such or as an intermediate product in 
the manufacture of more massive metallic or 
semi-metallic forms. This branch of metallurgy 
is to-day receiving such extensive attention that, 
although perhaps at present only of secondary 
interest to foundrymen, it is of such importance 
generally that no apology is offered for making 
it the subject of a short Paper. 

Most metals can be produced in the form of 
fne powder and to-day a number of methods 
for this purpose have been developed, these in- 
clude machining, crushing or grinding the solid 
metal, granulating by pouring the molten metal 
into water, or breaking up the stream of metal 
by steam or other methods; by chemical means, 
in which the metal is precipitated, generally as 
a hydroxide, and subsequently reduced to the 
metallic form; by electrodeposition under con- 
ditions where a fine powder form of metal is 
produced and finally, by the decomposition of 
gaseous metallic compounds. A full discussion 
of these methods is given by J. C. Chaston in 
the Spring, 1935, Number of ‘‘ Metal Treat- 
ment.”’ 

The powdered metals are used extensively in 
the production of paint, as in the case of alu- 
minium and bronze paints, as abrasives and also, 
with or without heat-treatment, for certain elec- 
tric and magnetic applications. They are also 
used, mixed with suitable binder, as coatings 
for welding rods. For example, a pure iron rod 
with a powdered nickel coating functions in weld- 
ing as a nickel steel rod. 

Of greater immediate interest, however, is the 
use of powdered metals as a raw material or an 
intermediate product in the manufacture of 
various special articles. The methods employed 
in these cases can be divided broadly into two 
groups. Firstly, sintering the particles of metal 
together under pressure, thus welding them into 
a continuous mass, or, secondly, using an exter- 
nal material, such as a low melting point metal 
or some non-metalli¢ binder, te cement the par- 
ticles together under suitable conditions. 


Scope of Metal Powders 


These methods of manufacture are applied 
under the following conditions :— 


(1) Where it is necessary to manufacture 
parts ‘in metals of high melting point. 

(2) Where it is desired to produce metallic 
forms with a high degree of porosity. — 

(3) Where it is required to obtain a 
massive form of a metal possessing throughout 
properties which are developed only at low tem- 
peratures, such properties being lost on re- 
melting or on high-temperature treatment and 
not being recoverable when the metal is in 
massive form. 

(4) In the production of metallic forms of 
high purity from powders which, owing to 
their method of manufacture, possess an ex- 
ceptional degree of purity. 


The first of these cases is perhaps the most 
interesting, as it includes the manufacture of 
components in such metals as tungsten, molyb- 
denum, etc. In the case of tungsten, which has 
a melting point of 3,500 deg. C., it is practically 
impossible to melt the metal and cast it into 
castings or ingots. The metal is, however, ex- 
tensively used in. worked forms, such as in the 
fine wire used in. the construction of electric- 
lamp filaments. The method employed to obtain 
the wire bar suitable for drawing these filaments 
consists in starting with the powdered metal pro- 
duced by the reduction of the purified hydroxide, 
to compress this powder and subsequently to 


* A Short Paper Competition entry to the London Branch of 
the Institute of British Foundrymen. 


sinter it into a continuous rod by passing a 
heavy electric current through it. This welds 
the metal together sufficiently for the rod to be 
swaged down and then drawn into the fine form 
of wire required. 

Of greater interest, however, is perhaps the 
production of more massive parts from metallic 
tungsten, an example of which has recently be- 
come of industrial importance in the manufac- 
ture of bombs for shielding radium. Tungsten 
is especially advantageous for this purpose on 
account of its high screening power, and it is 
no exaggeration to say that the development 
of the tungsten bomb has gone a long way 
towards making possible the modern intensive 
treatment which is now used in radium beam 
therapy. In this case the bomb is made up from 
powdered tungsten, to which is added a small 
proportion of nickel and copper. After pressing 
to the desired shape the whole is sintered at a 
low temperature thus forming a dense metallic 
unit. 

In the second case, powdered metals, such as 
copper, are used with the addition of a propor- 
tion of tin to form the modern self-oiling bear- 
ing. In this case the pressure used to weld the 
metal together is not high and the sintering 
temperature is low, giving a relatively open and 
porous product with a high capacity for the 
absorption and retention of oil. 


Powdered Metals for Semi-Metallic Products 


The third case is, perhaps, of the greatest 
industrial importance at the present time and 
covers the production of semi-metallic forms in 
which the powdered metal is mixed with suitable 
binder for the formation of the finished product. 
A typical example is found in connection with 
magnetic cores for telephone loading coils, radio 
tuning circuits and so on. Generally speaking, 
the metallic powder, consisting of nickel-iron 
alloy, is mixed with a relatively small propor- 
tion of binder, this proportion frequently being 
less than 5 per cent. of the whole. The powder 
core is then compressed and heated, as in the 
manufacture of plastics such as Bakelite, and 
this yields a product in which the properties are 
determined by those of the individual powder 
particles prior to fabrication, and by the prior 
heat-treatment of the powder the properties of 
the core can be controlled to a far finer degree 
than would be possible after manufacture. Inci- 
dentally, also, in this case an important factor 
is the insulation of the particles one from 
another by the binder, in order to cut down stray 
electric currents in the magnetic core. 


Permanent Magnets 


A somewhat similar application is now coming 
to the fore in connection with permanent mag- 
nets, as for radio loudspeakers and other appli- 
eations. Some of the modern metals used in 
the manufacture of magnets are difficult to cast 
into the complex shapes required, while they are 
also unmachinable, so that the manufacture of 
magnets by using a powdered form of metal, 
held together by a binder and shaped by press- 
ing into dies offers attractive advantages to 
electrical engineers. 

In the fourth case, considerable interest 
attaches to methods recently developed in 
Germany and America for the production of 
worked forms, principally of iron, nickel, or of 
alloys of the two, in an exceptionally high state 
of purity, In these cases the metal is refined by 
the formation of the gaseous carbonyls (com- 
pounds of the metal with carbon monoxide). 
These gaseous compounds are decomposed to give 
a powder which, from its very method of manu- 
facture, is extremely pure, never having been 
contaminated by gases as in the ordinary melting 
processes. 
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It has been found that these pure powders can 
be sintered into a solid mass by heat-treatment 
at temperatures well below the melting point, 
and subsequent forging can be applied to con- 
solidate the mass. Once consolidated it has been 
found that the billets of the metal can be rolled, 
drawn and otherwise worked to give the ordi- 
nary mill products available in connection with 
these metals, but throughout the process of 
manufacture the original state of purity of the 
powder has not been lost and the ultimate pro- 
duct, on this account, possesses exceptional 
properties. 

In his article, Chaston gives the following 
advantages for this method of manufacture using 
powdered metals as a starting point in the pro- 
duction of such metallic forms :— 


(1) The material is free from pipes and inclu- 
sions, and cropping is unnecessary. 

(2) Deoxidisers can be kept out of such 
metals as nickel. 

(3) A purer product can in many cases be 
obtained. 

(4) Alloys and metals can be produced which 
are otherwise unobtainable. 

(5) Intimate mixtures of metals and non- 
metals can be formed. 

(6) Bi-metals can be made by filling the 
mould with layers of different metal powders. 


Competition from powder metallurgy is not 
likely to be felt in the foundry world, except pos- 
sibly to a very minor extent in connection with 
special pressed forms, as described above. 

Finally, the author apologises for not having 
dealt with another aspect of powder metallurgy 
which is, perhaps, of greater interest to foundry- 
men as a whole, namely the use of iron filings in 
compounds for filling-in blowholes in castings, 
but, on the other hand, it is presumed that mem- 
bers of the Institute of British Foundrymen 
would not have any need to recourse to 
practices. 


Annual Conference in Scotland 
(Concluded from page 325.) 


form will be given in exchange for the registra- 
tion card. The contents of the envelope should 
be checked on receipt. 

The envelope of tickets, etc., will be obtain- 
able only at the Conference Office, but any mem- 
ber who wishes to have copies of the Papers in 
advance should indicate this clearly on his reply 
form. 

Conference Office.—The office will be open for 
the issue of tickets, booklets, copies of Papers, 
etc., as follows :— 

Tuesday, June 9.—2 p.m. till 7 p.m., The Gros- 

venor Restaurant. 

Wednesday, June 10.—9 a.m. till 12 noon, 
Institution of Engineers and Shipbuilders in 
Scotland. 

Thursday, June 11.—10.45 a.m. till 12 noon, 
The Heriot-Watt College, Edinburgh. 

Souvenir Booklet.—A souvenir booklet, giving 
full details of the Programme, Notes of Glasgow, 
Edinburgh, and the Clyde, etc., will be issued to 
each person attending the Conference. 

Badges.—In view of the issue of membership 
badges to all members of the Institute, it has 
been decided not to issue a separate Conference 
badge. A special badge will be presented to the 
ladies. The Institute badge is engraved with the 
member’s name and year of election. Any mem- 
ber who is not already in possession of a badge 
can obtain one at a charge of 2s. by applying to 
the Secretary before May 16. 

Correspondence.—Members may have their 
correspondence forwarded to them during the 
Conference period by having it addressed— 


c/o Mr. John Bell, 
60, St. Enoch Square, 
Glasgow, C.1. 
Letters so addressed will be available at the 
Conference Office. 
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Die-Casting 


STEELS USED FOR DIES 


An article on ‘‘ Die-Casting Dies,’’ in a recent 
issue of American ‘“‘ Machinery,’’ states that the 
selection of the proper steel or steels for a die- 
casting die depends upon the metal to be die- 
cast, intricacy of the casting, and probable life 
of the die. Of these factors the most important 
is the metal from which the casting is to be 
produced, because its melting point alone deter- 
mines whether the die can be constructed from 
ordinary machine steel, or whether high-grade 
alloy steels must be employed and heat-treated 
after machining. 

Dies designed for producing castings from 
zinc-, tin- and lead-base metals can, as a general 
rule, be made from ordinary machine steel or 
cold-rolled steel, since the melting points of these 
base metals do not exceed 425 deg. C. If a 
zine die-casting of complicated design, requiring 
a number of sliding cores, is to be produced, or if 
the die must be made with sharp corners that 
will stand up for a long time, it is preferable to 
construct the die from nickel-chromium or 
chromium-vanadium steel. Some die-casting con- 
cerns make a practice of heat-treating alloy die 
steels, while others heat-treat only when certain 
die parts slide on others. Sometimes a 0.40 to 
0.50 per cent. carbon steel is heat-treated for 
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Semi High-Speed Steel Dies 


The high temperatures required in die-casting 
copper-base or brass alloys make it necessary to 
use a different grade of steel than is required for 
aluminium die-castings, and, of course, the steel 
must be heat-treated. Steels that have proved 
satisfactory for copper-base alloys are listed at 
F, G and H in Table I. _ In addition to these 
steels, one producer of brass die-castings makes 
dies from a steel of the following analysis :— 
Carbon, 0.30 to 0.40 per cent.; chromium, 1.75; 
vanadium, 0.50, and tungsten, 10 to 12 per cent. 

The maximum die life in casting copper-base 
alloys ranges from 20,000 to 50,000 pieces. How- 
ever, considerable dressing is necessary from 
time to time to ensure a smooth finish on the 
castings, because even the best steel that is avail- 
able will check. 


Hardness after Treatment 


Die-casting die steels are usually machined in 
a soft-annealed condition and heat-treated after 
finish-machining. The temperature and length of 
time required for the various steps in the heat- 
treatment depend on the type of steel and the 
size and intricacy of the piece being treated. 
The standard procedure in _ heat-treating 
chromium-vanadium and tungsten-chromium die 
steels starts with normalising, after forging, at a 
temperature between 950 and 1,000 deg. C. 
After being normalised, these steels are annealed, 
the temperature range for the two types of steel 


TaBiE I.—Compositions of Steels Commonly Used for Die-Casting Dies. 


Chemical Type of steel. 

element. A. B. C. D. E. G. H. 
Carbon ..(0.20-0.50} 0.40-0.50 | 0.40-0.50 | 0.30-0.40 | 0.30-0.40 | .1.40-1.50 | 0.35-0.45 | 0.25-0.35 
Manganese. . —_ 0.65-0.80 | 0.40-0.80 | 0.20-0.35 | 0.20-0.35 —- 0.20-0.35 | 0.20-0.35 
Silicon — 0.30 0.30 0.8-1.0 0.8-1.0 om 0.35 0.35 
Chromium aa 0.75-0.90 2-2.50 4.75-5.75 4.5-5 12-13 2.5-3.5 2.5-3.25 
Vanadium .. 0.15-0.30 0.30-0.60 | 0.30-0.60 
Tungsten ..| — 4-5 0.75-1.25 8-10 12-16 


vhis reason. Seldom is it necessary to heat- 
treat the part of a die for casting tin and lead. 

Aluminium-base alloys used in die-casting 
operations have a melting point up to about 
620 deg. C.; and for this reason dies for 
casting these base metals must be constructed of 
high-grade alloy steels and the steels must be 
heat-treated. Dies for casting aluminium are 
often made from a chromium-vanadium steel such 
as listed at C in Table I, unless the castings are 
complicated or an exceptionally long life is re- 
quired, in which case the die should be con- 
structed from steels of the compositions listed at 
D and E. The same steels are also suitable for 
the die-casting of magnesium-base alloys. 

The particular requirements of a steel for die- 
casting aluminium-, magnesium- and copper-base 
alloys have been listed as follow:—(1) Machin- 
ability ; (2) stability in heat-treatment; (3) resist- 
ance to heat checking; (4) resistance to deforma- 
tion, battering, etc. (hardness); (5) resistance 
to cleavage cracking on sudden heating or cool- 
ing (toughness) ; (6) resistance to the erosive and 
solvent actions of molten metal; (7) cleanliness 
and uniformity; (8) cast—-productibility, forge- 
ability, etc.; (9) ability to withstand elevated 
temperatures. From the standpoint of machin- 
ability, chromium-vanadium steels seem to be 
quite satisfactory; hot-working tungsten steels 
are somewhat more difficult to machine. 
Austenitic steels, in general, are out of the 
question. 

From the standpoint of stability in heat-treat- 
ment, the chromiuf-vanadium steel (steel C in 
Table I) that has been in general use for many 
years for making dies is not wholly satisfactory, 
because of its tendency to warp, grow, shrink 
and crack during the heat-treating process. The 
tungsten-chromium and molybdenum-chromium 
types of air-hardening die steel listed in the 
tables are satisfactory from the standpoint of 
stability in heat-treatment. 


being 790 and 890 deg. C. Tungsten steel 
for casting copper-base alloys is annealed imme- 
diately after forging instead of being first nor- 
malised. This steel is annealed at a temperature 
of between 890 and 915 deg. C. The cooling 
is retarded at around 800 deg. C. to obtain the 
desired structure. 


(Continued from next column.) 


to.4,400 heat units, thereby wasting 10,100 heat 
units. Therefore to obtain efficient working 
conditions, too much (CO) carbon monoxide 
must not be allowed to form. 

What at first appear to be large pieces of coke 
often have loosely connected particles attached 
to them, which are broken off in transit to 
the cupola, and are lost as far as fuel for the 
cupola is concerned. The best cupola coke, 
therefore, is medium sized, fairly hard and of 
close texture, with small but numerous cells in 
the structure. The quality or composition of 
the coke should be within defined limits, and 
must be considered in relation to the quantity 
used. The disadvantages of an unsuitable coke, 
apart from the increased quantity required, are 
manifold. Such a coke militates against a clean 
cupola, gives sluggish, dirty and badly melted 
iron. 

Iron has a strong affinity for sulphur, which 
is always high in a coke of poor quality. When 
present in excess, sulphur exercises a detrimental 
influence upon the castings, rendering them, if 
thin, hard and brittle and unmachinable. Hence 
a cupola coke should be high in fixed carbon, 
low in sulphur, and should conform to the 
following analysis: fixed carbon not less than 
88 per cent.; sulphur under 1 per cent. ; volatile 
matter not more than 1 per cent.; ash under 
10 per cent.; and moisture about 2 per cent. 

(To be continued) 
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| Students’ Corner 


SECOND SERIES 


Cupola Practice—(continued) 

Q. 4.—How is coke prepared for use as a fuel 
for cupola melting ? 

A.—Coke is obtained when coking coal is 
strongly heated in a closed vessel with a limited 
supply of air. The colour varies from black to 
grey; the lustre is in some cases dull, in others 
bright, and sometimes almost metallic, whilst 
the quality depends upon the nature of the coal 
and mode of coking. 

Nearly all coals contain iron pyrites (FeS,) 
and when heated part of the sulphur remains 
in the coke. The analysis of a good coking coal 
is:—Fixed carbon, 66.09 per cent.; volatile 
matter, 31.14 per cent.; sulphur, 0.47 per cent.; 
ash, 2.30 per cent.; and moisture, 1.76 per cent. 
This should yield about 62 per cent. of coke. 

The coking coal is often crushed, graded, and 
washed, thereby reducing the pyrites to a mini- 
mum. The remaining sulphur is also partially 
removed during the operation of coking. 

The processes used in coke manufacture are 
the beehive, the retort, and the by-product. By 
way of comparison, coal in a beehive oven will 
yield 60 per cent. of coke in 70 to 80 hrs., no 
by-products being recovered. A by-product oven 
will yield 70 to 75 per cent. of coke in 25 to 
30 hrs., an increase of 10 to 15 per cent. of 
coke and a reduction of 66 per cent. in time. 
Also the by-products per ton of coal coked are 
22 to 25 lbs. of ammonium sulphate, about 4 
per cent. of tar, together with a large quantity 
of industrial gas. 

When beehive coke ovens are used, the coke 
is often cooled by pouring water.into the oven, 
and much heat is lost during the discharge by 
hand. Consequently the fresh charge which fol- 
lows commences coking at a much lower tem- 
perature than is the case with the by-product 
oven, which is recharged as soon as the coked 
charge is pushed out. 


Q. 5.—What should be the appearance, struc- 
ture, and composition of a good cupola coke? 

A.—When coal is pulverised, mixed with air, 
and ignited, it can be made to explode. This 
is due to minute particles of coal being 
surrounded by oxygen in sufficient quantities to 
support complete and instantaneous combustion. 
Coke will act in a similar manner. 

Coke which exposes a large surface to the blast 
will burn readily. An inch cube of coke will 
have six sq. in. of surface exposed to the air, 
but if this piece were pulverised the area exposed 
would be hundreds of times greater. Hence 4 
good cupola coke should have an open structure 
in order to expose a large area to the blast, 
but at the same time it should be strong enough 
to carry the weight of the metal charge without 
being crushed. Naturally coke of close texture 
will carry more burden than the one of a spongy 
structure, but since the latter type burns faster 
a good cupola coke should be neither too dense 
nor too friable. 

In a cupola the carbon should be burned to 
carbon dioxide (CO,) as fast as possible in 
contact. with the iron, and at a definite position 
in the cupola. Coke selected for cupolas should 
be of such a type as not to form carbon monoxide 
since the maximum temperature is attained when 
carbon burns to carbon dioxide. Generally if 
too small a coke is used, a great deal of carbon 
monoxide will be formed in the upper part of 
the charge. This will give a bluish flame and if 
this flame is excessive it indicates that the coke 
is either too soft and/or too small. A lb. of 
carbon in the fuel will yield 14,500 heat units 
when burned to carbon dioxide (CO,); this gas 
is able to unite with incandescent carbon and 
form carbon monoxide (CO), and the heat units 
produced by this 1 lb. of carbon will be reduced 

(Continued in previous column.) 
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CUMMING 
FURNACE 


More and Mor ore Successes 


* Extract from our Yorkshire 
representative’s report. 


8th April, 1936. 


‘“* Messrs. , Bradford, started 


furnace up 8 a.m_ yesterday and 
by 4 p.m. had ingotted 2,000 Ibs. 
brass and gun metal, eight melts 
of 250 Ibs. each.” 


Specialities: 
COMPLETE CONTROL 
OF METAL 

RAPIDITY OF ACTION a. 
NO WASTE OF TIME THE CUMMING FURNACE 
LOW COST OF MELT PATENTED, MADE AND SUPPLIED 
SIMPLICITY OFACTION ONLY BY:— 


WM. CUMMING & CO., LTD., 


FOUNDRY FACINGS MANUFACTURERS 
GLASGOW - FALKIRK - CHESTERFIELD 
DEEPFIELDS - MIDDLESBROUGH 


Write for particulars. 
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This Week’s News in Brief 


Trade Talk 


R. & A. Main, Loarep, Gothic Foundry, Falkirk, 
have been granted permission at the Falkirk Dean of 
Guild Court to build laboratories and an oil store 
within their foundry premises. 


AN orpER has been received by Smith’s Dock Com- 

ny, Limited, North Shields, from the Mersey 

locks and Harbour Board for a single-screw steam 
pilot cutter 155 ft. in length. 


A Fire broke out at the ironfoundry of William 
Rollinson & Sons, Limited, Old Basford, Notting- 
ham. Considerable damage was done in the pattern 


room, but arrangements have been made to carry on 
business as usual. 


A 3,500-Ton DREDGER costing £100,000 has been 
ordered from Lobnitz & Company, Limited, Renfrew, 
by the Union Government of South Africa. The 
vessel will be about 300 ft. long, and be equipped 
with double-expansion engines. 


THe Norra Barirish Locomorive Company, 
Limrtep, Glasgow, have secured orders from the 
South African Railways for 24 sets of Lentz valves 
for locomotive cylinders, and for duplicate locomotive 
details from the Bombay Baroda Railway Company 
of India. 

A conrracr for the construction of 139 road 
vehicles has been placed with Albion Motors, 
Limited, Scotstoun, Glasgow, by the Nizam’s State 
Hyderabad. The bodywork for the 
vehicles wi constructed by the Park Ro é 
Works, Limited, London. 

Joan G. Kincarp & Company, Limirep, Greenock, 
are to manufacture Diesel engines for the propelling 
machinery of the motorship ‘‘ Darlington Court,” 
which has been launched from the yard of Lithgows, 
Limited, Port Glasgow, for the United British 
Steamship Company, Limited. 


Members of the Sheffield University Metallurgical 
Society are to visit the following works in South 
Wales : Mond Nickel Company, Limited, Clydach ; 
The National Smelting Company, Limited, Bristol ; 
John Lysaght, Limited, Newport; the Whitehead 
Tron & Steel Company, Limited, Newport, and The 
Melingriffith Company, Limited, Cardiff. Prof. 
J. H. Andrew, President of the Society, will be with 
the party. 

THe  BuRNTISLAND SHIPBUILDING Company, 
Limirep, have received orders from the Joseph Con- 
stantine Steamship Company, Limited, Middles- 
brough, for two steamers, each of about 1,600 tons 
deadweight, of the self-trimming type, and the pro- 
pelling machinery, consisting of triple-expansion en- 

ines, is to be supplied by the North Eastern Marine 

ngineering Company, Limited. Two more vessels, 
eneral cargo-carrying steamers, each 270 ft. in 
ength, are for the British & Continental Steamship 
ngines wi supplie Rankin 

AT THE AUCTION SALE of Adam mantelpieces and 
doors, held in the premises in Adelphi Terrace which 
were occupied by the Savage Club, Mr. Frank S. 
Russell, of General Refractories, Limited, bought the 
original white marble Adam mantelpiece from the 
dining room of No. 4, Adelphi Terrace, the house 
that the brothers Robert and James Adam first built 
and then lived in themselves. The central motif of 
the mantelpiece is the pair of Griffins guarding a 
wine flagon that appears over the doorway of the old 
Russell House at 20, Adam Street (the London offices 
of General Refractories), and which is soon to be 
removed to the new Russell House at 9, Adam Street, 
recently purchased by Mr. Russell. The mantelpiece 
is being installed at the new Russell House, and will 
complete an original Adam room with painted ceiling 
by Angelica Kauffmann. 

A sUMMER scHooL for professors and lecturers 
in engineering and others responsible for technical 
education was opened at the Trafford Park works 
of the Metropolitan-Vickers Electrical Company, 
Limited, on Monday, and will remain open until 
Friday. A similar school was held by the company 
in 1928. The object is ‘“‘to bring together for 
mutual benefit those responsible for the technical 
training of the young engineer and those responsible 
for his practical training and future employment.”’ 
The school is being attended by over 180 members, 
representing about 60 institutions and education 
authorities. The programme of lectures and tours 


has been arranged in the form of four separate 
courses, covering the needs of (1) those primarily 
interested in mechanical engineering; (2) those 
interested in electrical engineering; (8) science 
masters and technical school staffs; and (4) educa- 
tion officers. The organisation of the courses and 
the provision of the necessary services have been 
planned by the company’s staff, particularly by the 
Research and Education Departments under the 
direction of Mr. A. P. M. Fleming. The lectures 
are being given by senior and specialist members 
of the company’s staff. 


Contracts Open 


Cairo, June 1.—Cast-iron pipes (100 mm. and 
150 mm. internal diameters), steel specials and 
fittings to B.S.S. Class ‘‘ C,”’ for the Municipalities 
and Local Commissions Section, Ministry of Interior, 
Cairo. The Department of Overseas Trade. (Refer- 
ence T.Y. 40,035.) 

London, 8.W., April 28.—37,000 steel tiebars for 
cast-iron pot sleepers, for the Madras and Southern 
Mahratta Railway Company, Limited, 25, Bucking- 
ham Palace Road, Westminster, 8.W.1. (Fee 
£1 1s., non-returnable. ) 

Slough, April 30.—3,000 yds. of 4-in. and_ 1,200 
yds. of 6-in. spun cast-iron pipe, for the Urban 
District Council. The Water Engineer’s Office, 
Council Offices, Slough. 


Company Reports 


Babcock & Wilcox, Limited.—Final ordinary 
dividend of 4 per cent., making 8 per cent. for 
the year. 


G. D. Peters & Company, Limited.—Trading profit, 
after charging all expenses except depreciation, 
£2,162, which has been transferred to reorganisation 
account. Meeting, April 23. 

C. & W. Walker, Limited. — Net profit to 
January 31, £8,934; brought in, £1,062; preference 
dividend, £3,000; ordinary dividend of 5 per cent., 
tax free, £4,765; carried Fewaiery £2,231. Meeting, 
April 22. 

Aluminium Corporation, Limited. — Profit, after 
depreciation, etc., for 1935, £24,707; net profit after 
debenture interest, income tax, etc., £8,162; debit 
brought in, £16,624; debit forward, £8,462. Meet- 
ing, April 23. 


New Company 


(From the Register compiled by Jordan & Sons, 
Limited, Company Rego" Agents, 116 to 118, 


Chancery Lane, London, 

Hammond Engineering Company, Limited.— 
Capital, £5,000. Mechanical and general engineers, 
etc. Directors: W. R. Hammond, 101, Nelson 
Road, Crouch End, London, N.8; H. E. Phillips. 


Iron and Steel Production 


The British Iron and Steel Federation states 
that there were 109 furnaces in blast in the 
United Kingdom at the end of March, the same 
number as at the beginning of the month. The 
production of pig-iron in March amounted to 
633,600 tons compared with 584,700 tons in 
February, and 554,200 tons in March, 1935; the 
month’s production includes 125,000 tons of 
hematite, 371,200 tons of basic, 108,700 tons of 
foundry, and 13,000 tons of forge pig-iron. The 
production of steel ingots and castings in March 
amounted to 980,100 tons compared with 938,500 
tons in February, 1936, and 841,900 tons in 
March, 1935. The production of steel ingots and 
castings in March, 1936, constitutes the highest 
monthly production on record. 
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Personal 


Mr. G. Smarr, who represents Spermolin, Limited, 
of Halifax, has changed his address to 59, Lubnaig 
Road, Glasgow, 8.3. 

Mr. CHartes Taytor, a director of Jackson & 
Bro., Limited, Wharf Foundry, Bolton, has been 
elected President of the Bolton Junior Chamber of 
Commerce. 

Mr. Ben Hiep, who was until very recently 
foundry manager of the Cwmbran works of Guest, 
Keen & Nettlefolds, Limited, has been appointed 
to a similar position with Blackstone & Company, 
Limited, of Stamford. 


Wills 


Barweti, A. H., late chairman of James 
Barwell, Limited, brassfounders, of 

Prrner, managing director of 
Pither’s Radiant Stoves, Limited, 
ironfounders, London 


£23,892 


£38,090 


Obituary 


Mr. M. B. Buxton, a director of H. Young & 
Company, Limited, of Nine Elms Ironworks, South 
Lambeth, London, died recently. He retired about 
four years ago. 

WE REGRET TO ANNOUNCE the sudden death of Mr. 
C. W. Kent, foundry manager to the Leeds Piston 
Ring & Engineering Company, Limited. He had 
previously been connected with Morris Motors, 
Limited, of Coventry, and Henry Wallwork & 
Company, Limited, of Manchester. Mr. Kent joined 
the Lancashire Branch of the Institute of British 
Foundrymen in 1922. 


Lorp INvVERNAIRN died on April 9 at his home 
at Flichity, Inverness. He was in his 80th year. 
Lord Invernairn was formerly well known as Sir 
William Beardmore. He leaves no heir. He was 
chairman of Alley & MacLellan, Limited, Beardmore 
Diesels, Limited, Dowson & Mason Gas Plant Com- 
pany, Limited, Duncan Stewart & Company, Limited, 
Dunford & Elliott (Sheffield), Limited, and of 
Newton Mines, Limited. He was also a director of 
the Coltness Iron Company, Limited, Dominion Steel 
& Coal Corporation, Limited, the United Collieries, 
Limited, and the Warwickshire Coal Company, 
Limited. Lord Invernairn received his education m 
Glasgow, and later studied at the Royal 
School of Mines in London. In 1871 he entered 
Parkhead Forge as an apprentice. The business had 
passed into the control of his father, Mr. William 
Beardmore, of Parkhead, eleven years previously. 
Two years after the death of his father in 1879, 
Lord Invernairn became partner with his uncle, Mr. 
Isaac Beardmore, the firm becoming I. 
Beardmore. Later, Mr. William Beardmore, as Lord 
Invernairn was then, purchased the business, thus 
becoming sole owner. As Sir William Beardmore he 
directed an organisation which at the time of the 
Armistice was employing more than 42,000 workers. 
He had been created a baronet a few months before 
war was declared. In 1921 he was raised to the 
peerage. In 1905 he became Vice-President of the 
Tron and Steel Institute, in 1913 treasurer, and in 
1917 President. A financial reconstruction of William 
Beardmore & Company, Limited, took place a few 
years ago, and Lord Invernairn retired from the 
chairmanship. 


Forthcoming Events 


APRIL 24. 

Institution of Mechanical_Engineers :—General Meeting; 
Second Report of the Welding Research Committee, at 
Storey’s Gate, St. James’s Park, London, 8.W.1. 

Chemical Engineering Group :—Annual Meeting, at Burt- 
lington House, London, a. 


MAY 7-8. 

Iron and Steel Institute :—Annual Meeting in London, at 
the Institution of Civil Engineers, Great George Street, 
8.W.1, at 10 a.m. 

Institute of British Foundrymen 
APRIL 25. 


West Riding of Yorkshire Branch Oil Engine Cast 
ings” (Third Series), Paper by H. E. Beardshaw, at 
the Technical College, Bradford, at 6.30 p.m. 
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ointed COMPRESSORS & EXHAUSTERS OF ALL TYPES FOR AIR OR GASES 


' . AD OFFICE 
LONDON OFFICE: . RAN’ wor 
47, ViCTORIA STREET, WESTMINSTER, S.W.1 4 
TELEGRAPHIC ADORESS: 
2037 
| , ° “REAVELL IPSWICH” 


MANCHESTER OFFICE: TELEPHONE N* 2124 & 2125 


122, IMPERIAL BUILDINGS, CODES & ED. 
23 892 7.OxFORD ROAD. MARCONI! INTERNATIONAL 


TELEPHONE NO 4394 AROWICK DATE. 25th 1936 e LOMBARD & BENTLEYS 


BIRMINGHAM OFFICE: AGP/EB CONTRACTORS TO 


TELEPHONE N® MIDLAND 1458. WAR OFFICE, AIR MINISTRY, 


INOIA AND HOME OFFICES. 


ng & Messrs. Foundry Engineers, Ltd., 
shall HALIFAX. 
Yorks. 


year, Dear Sirs, 


more In reply to your letter of the 13th.instant, 
nited, we enclose herewith the two negatives of the Foundry Plant you 
ay recently installed for us. 


eee We may say that the Plant continues to give satisfaction 
ion in and we are obtaining the following output:- 


s had Green Sand - 25 cwts. per hour. 
Facing Sand - * 
1879, Oil Sand. 15 " 


aed The plant is well ahead of our requirements and 
a is running daily. 


-REAVELL & 


before 
“a Yours faithfully, 
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Raw Material Markets 


Reports of increases in production of both pig- 
iron and steel continue to be received regularly, 
but still the pressure for deliveries remains un- 
abated. Producing plants are working to capacity, 
and their output is fully accounted for by “pre- 
arranged contracts. As a result, new business can- 
not always be accepted, except for small tonnages. 
Prices of raw materials are steadily rising, and it is 
anticipated that pig-iron will be dearer after the 
end of July, but the steelmukers are endeavouring 
to keep prices of steel stable for as long as possible. 


Pig-lron 


MIDDLESBROUGH.—Producers of pig-iron in the 
Cleveland area have no material for sale, and they 
are likely to remain in this position until the second 
half of the year, for which period contracts can 
only be arranged at a premium of 5s. per ton on 
current quotations. Owing to the absence of supplies 
of local iron consumers in this area and also 
Scottish users are obliged to purchase large tonnages 
of Midland iron. Export business is banned, and 
this is a cause of considerable anxiety, for lost 
markets are not easily recovered. Prices for 
Cleveland brands of pig-iron are only nominal, and 
a premium of 2s. 6d. has been paid in some 
instances. No. 3 Cleveland G.M.B. is quoted at 
70s. per ton delivered Middlesbrough or Falkirk, 
72s. elsewhere on the North-East Coast, and 73s. in 
Glasgow, while No. 1 foundry iron is 2s. 6d. in 
excess of the price of No. 3, and No. 4 foundry 
and No. 4 forge are ls. per ton below. 

The local steelworks continue to take up a very 
large proportion of the output of the nine furnaces 
producing hematite in this area. Most of the pro- 
duction has been sold up to the end of July, and 
any contracts that are booked beyond that period 
are to be paid for at the price in force at the time 
oi delivery. Consumers are unwilling to enter into 
forward transactions, and little business has been 
done. Producers are not concerned, however, as 
they are fully occupied in the fulfilment of running 
contracts. No. 1 East Coast hematite is at 77s. on 
the North-East Coast and in Scotland. No figures 
are being quoted for export business. 

LANCASHIRE.—New business in this district is 
on a low scale. Existing commitments with pro- 
ducers are considerable, and the pressure for 
deliveries is a cause for concern. Higher values 
are anticipated, and Midland brands will become 
dearer at the beginning of July. Active conditions 
continue to exist with the machine-tool manu- 
facturers and the makers of heavy electrical engin- 
eering equipment. Textile machinists are still only 
poorly employed, but several of the jobbing 
foundries and the general and other branches 
of speciality engineering are fully occupied. For 
delivery to users in the Lancashire price zone, 
Staffordshire and Derbyshire brands of No. 3 foundry 
iron are quoted on the basis of 78s. per ton for 
delivery up to the end of June and 83s. after that 
period, with Northants No. 3 on offer at 76s. 6d. 
and 81s. 6d. It is still difficult to obtain supplies 
of hematite, and quotations are firm around 85s. 6d. 
per ton for West Coast brands, and from 84s. 6d. 
to 85s. for East Coast, while Scottish foundry iron is 
at 89s. per ton, delivered equal to Manchester in 
all cases. 

MIDLANDS.—Most of the consuming trades in 
this area are very busy and are calling for large 
deliveries. New business can rarely be accepted 
by producers. The controlled values remain un- 
changed, and for delivery to Birmingham and Black 
Country stations are 72s. 6d. for Northants No. 3 
and 75s. for Derbyshire, Lincolnshire and Stafford- 
shire No. 3. A small sliding-scale rebate is allowed 
to large consumers. Stocks of foundry iron at the 
furnaces are low, but users are able to obtain 
deliveries according. to their needs. The shortage of 
coke delays an increase of the output. The general 
engineering and jobbing trades are actively em- 
ployed and are taking up satisfactory tonnages. 
Medium-phosphorus iron is quoted at from 80s. to 
87s. 6d., and low-phosphorus 92s. 6d. to 100s. per 
ton, while refined iron is quoted between £6 10s. and 
£7 15s. for delivery in this area. Prices of hematite 
are unchanged, but for any business that is 
transacted involving delivery after the end of July 
makers stipulate that prices will be those in opera- 
tion at the time of delivery. Current values are: 


West Coast mixed numbers, £4 8s. 6d.; East Coast 
No. 3, £4 7s. 6d.; Welsh mixed numbers, £4 7s., 
delivered Birmingham stations or equal, with 1s. 6d. 
extra for delivery into works in 10-ton lots. 
Deliveries against contracts are on a heavy scale. 

GLASGOW.—Producers continue to have no diffi- 
culty in disposing of their full output, which is 
still obtained from 13 furnaces. The official mini- 
mum price of No. 3 foundry at furnaces is 79s., with 
2s. 6d. per ton extra for No. 1. No. 3 Cleveland 
iron is still quoted at 70s. f.o.t. Falkirk and 73s. 
f.o.t. Glasgow, but very little business is being done, 
as makers are heavily in arrears with their 
deliveries. The founders continue to take satis- 
factory deliveries of high-phosphorus iron, while 
the steelmakers are working to capacity. Official 
values of steel-making irons are 77s. for mixed 
numbers of East Coast, West Coast and Scottish 
hematite, and 70s. (less 5s. rebate) for basic, British 
and Indian, all delivered steelworks. 


Coke 


Prices of all grades of coke are very firm, and 
at the present time makers are not encouraging 
users to take summer deliveries by allowing them 
the usual concessions. Most consumers are already 
covered over the next few months at the old rates. 
For delivery to Birmingham and district best 
Durham coke is offered at from 41s. 6d. to 438s., 
with other qualities down to 39s. Welsh coke is 
quoted between 38s. 6d. and 50s. 


Steel 


Steady conditions rule in the steel market, and 
since the Easter holidays business has been resumed 
on the active scale prevailing before the break, 
states the official report of the London Iron and 
Steel Exchange. Manufacturers in all departments 
of the market can look forward with confidence to 
busy working conditions well into the third quarter 
of the year. Conditions in the semi-finished steel 
department remain practically unaltered. The dis- 
tribution of a considerable tonnage of Continental 
semis has relieved the stringency somewhat, but 
most of the home producers are in arrears with 
deliveries. It is difficult to buy British material 
except for extended dates, and in many cases the 
makers are unable to do more than renew contracts 
which have been worked off. Business in finished 
material continues active, and heavy tonnages are 
passing into consumption at the shipyards and in 
the engineering and constructional industries. Ex- 
port business, however, does not develop, and in 
many departments of the market the home demand 
absorbs practically the whole output. 


Scrap 


Home supplies of scrap material find a keen 
market in the Cleveland area, and there have been 
no further arrivals of foreign scrap in the Tees 
since early this month. Good, heavy, melting steel 
is steady at 57s. 6d. per ton delivered works, while 
there is a constant demand for both machinery 
metal and heavy foundry cast-iron scrap at 65s. and 
62s. 6d., respectively. Prices are very firm on the 
South Wales market, and for this reason consumers 
are refraining from buying on a large scale. Good, 
heavy, mild-steel scrap, in furnace sizes, is quiet at 
65s. to 66s., while bundled steel scrap is easier at 
60s. to 61s. Heavy cast iron, in large pieces and 
furnace sizes, is changing hands in moderate 
tonnages at 60s., and more is obtained in some cases. 
Good cast-iron machinery scrap, in foundry sizes, 
has a small local inquiry at 62s. 6d. to 65s. The 
demand for all qualities of scrap is well maintained 
on the Midland market, and quotations generally are 
firm. Supplies of heavy melting scrap are moving 
more freely, but the firm prices restrict transac- 
tions. Heavy machinery metal, in handy sizes, is 
at 70s., good heavy at 62s. 6d., and clean light at 
52s. 6d. to 55s. Short, heavy, steel scrap, as used 
in the foundries, is at 67s. 6d. per ton delivered 
works. Rather quieter conditions have prevailed 
on the Scottish market recently, although quite a 
fair tonnage has changed hands. Heavy steel scrap 
remains at 57s. 6d., with heavy basic or heavy 
iron and steel scrap mixed at 5s. per ton less. 
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Heavy machinery cast-iron scrap is firm at 71s. 3d. 
to 72s. 6d. in pieces not exceeding 1 cwt. and 
suitable for foundry work. Clean, heavy, ordinary 
cast iron, to the same specification, is 69s. per ton, 
delivered f.o.t. consumers’ works. 


Metals 


Copper.—During the past week the price of 
standard copper reached the highest point of this 
year. The weekly market report issued by Rudolf 
Wolff & Company states that there was “‘a good 
general demand, accompanied by more favourable 
advices from the United States, in which country 
very heavy sales had been reported. Stocks, more- 
over, in this country are decreasing, and the 
statistical position generally is improving. Although 
the market has reacted from the highest levels, the 
undertone is still firm, and the set-back should, 
therefore, be of short duration.’’ Revised figures 
for the world stocks of refined copper at the end 
of March show 483,296 tons. Compared with the 
revised February stocks of 481,350 tons, this is an 
increase of 1,946 tons. World consumption totalled 
136,988 tons. Total production for the whole world 
reached 138,934 tons. 

Daily market prices :— 


Cash.—Thursday, £36 18s. 9d. to £37; Friday, 
£37 2s. 6d. to £37 5s.; Monday, £37 5s. to 
£37 6s. 3d.; Tuesday, £37 1s. 3d. to £37 2s. 6d.; 
Wednesday, £37 2s. 6d. to £37 3s. 9d. 

Three Months.—Thursday, £37 5s. to £37 6s. 3d.; 
Friday, £37 7s. 6d. to £37 10s.; Monday, 
£37 lls. 3d. to £37 12s. 6d.; Tuesday, £37 7s. 6d. 
to £37 8s. 9d. ; Wednesday, £37 7s. 6d. to £37 8s. 9d. 


Tin.—This market has developed an easier ten- 
dency, and consumers have shown little’ buying 
interest. Similar conditions are reported from the 
Continent and the United States. In the latter 
country users are only satisfying their immediate 
requirements. Consumption has been satisfactorily 
maintained. The next meeting of the International 
Tin Committee, which has been fixed for May 26, 
will be held in London. At the meeting held at 
The Hague yesterday, no production quotas were 
fixed for the third quarter of 1936. The Committee 
desire fuller information regarding the Bolivian 
position before any decision can be reached. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £207 to £207 10s. ; Friday, £207 
to £207 5s.; Monday, £207 10s. to £207 15s. ; Tues- 
day, £207 to £207 5s.; Wednesday, £206 10s. to 
£206 15s. 

Three Months.—Thursday, £202 to £202 5s.; 
Friday, £202 10s. to £202 15s.; Monday, £203 5s. to 
£203 15s.; Tuesday, £202 15s. to £203; Wednes- 
day, £202 15s. to £203. 


Spelter.—Little development has taken place in 
this market, which remains featureless. Brass- 
makers are active, and are taking up large tonnages 
of high-grade zinc. Oxide makers have improved 
requirements, but other consuming industries 
are not taking up any substantial supplies. 

Official quotations were as follow :— 

Ordinary.—Thursday, £14 17s. 6d.; 
£14 18s. 9d.; Monday, £15 1s. 3d.; 
£15 Is. 3d.; Wednesday, £15 2s. 6d. 


Lead.—Rather better conditions have prevailed in 
this market during the past week. The building 
trade is well employed and is a heavy consumer of 
lead, while the cable makers have excellent 
prospects. Paint makers have not experienced such 
satisfactory conditions as had been expected, but 
the weather has undoubtedly been against this 
industry. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £15 18s. 9d.; 
Friday, £15 17s. 6d.; Monday, £15 15s.; Tuesday, 
£15 18s. 9d.; Wednesday, £16. 


Friday, 
Tuesday, 


Finnish Castings Production 


According to Mr. Keith Jopson, M.B.E., in his 
Report on Economic Conditions in Finland, 1935, 
published by H.M. Stationery Office, Kingsway, 
London, W.C.2, price 1s. 3d. net, Finland increased 
its annual output of iron castings in 1934 to 35,820 
metric tons, as against 34,080 in 1933. The biggest 
engineering concern in that country is now A/B 
Vartsila, of Vartsila and Hamekoski, as it has 


recently acquired a controlling interest in another 
large concern. 
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MANUFACTURERS OF HEAT 


It is now possible to obtain from a deposit 
in the Midlands, a moulding sand possessing 
all the excellent characteristics of the Scottish 
Rock sands. This sand we have called Tor 
Rock Sand. It is well bonded, coarse in 
grain, and highly permeable. 

The advantage this sand offers to iron 
founders in the Midlands and the South is 
obvious. Railway rates, which represent a 
high proportion of the cost of moulding sand 
when delivered are reduced considerably. 
Please write for full particulars and samples. 
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CHEMICAL ANALYSIS 


Ferric Oxide .. 1°43% 
Titanic Oxide .. *18% 
Alkalies .. 18 % 
Loss on ignition oe 16 % 
MECHANICAL ANALYSIS 
Very Coarse Sand (+ 1mm) .. ke 16°5% 
Coarse Sand (+°5 mm—1 mm) be 16°0% 
Medium Sand (+°25mm-—’5 mm) .. 11°0% 
Fine Sand (+ *1 mm—*‘25 mm) a4 30°0% 
Silt Grade (+ ‘01 mm—'1 
Clay Grade (—*Ol mm) .. oe 19°5% 


GENERAL REFRACTORIES Ltd.. 


Genefax House. Sheffield. 


Telephone: Sheffield 31113 (6 lines). 


London Office: 
Russell House, 156, 


Scottish Office: 
St. Vincent St., 


Telegrams: ‘‘ Genefax, Sheffield.” 


South Wales Office: 
11, Wind St., 


Adelphi, W.C.2. Glasgow. Swansea. 
‘Tetaghanas Temple Bar 7361. Telephone: 5250 Tel me: 3680. 
Telegrams : Telegrams: ‘elegrams : 
Genefax, Rand-London.’’ ** Genefax, Glasgow.’’ “ Swansea.’* 


RESISTING AND 


HEAT 


ANSULATING MATERIALS OF EVERY _ 


DESCRIPTION. 
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COPPER 
£ 8. d. 
Standard cash 4 37 2 6 
Three months 
Electrolytic 41 5 0 
Tough 39 15 0 
Best selected 400 5°0. 
Sheets ae 68 0 0 
India ie 51 0 0 
Wire bars .. 4115 0 
Ingot bars... . 4115 0 
H.C. wire rodr 45 5 0 
Off. av. cash, Mar 36 1 54 
Do., 3 mths., Mar, 36 8 543 
Do., Sttlmnt., Mar. 
Do., Electro, a 40 8 63) 
Do., B.S., Mar. .. 40 0 3h 
Do., wire bars, Mar. 40 12 7,4 
Solid drawn tubes 
Brazed tubes im 
Wire 
BRASS 
Solid drawn tubes 
Rods, or rild._ 
Sheets to 10 w.g. .. . 8d, 
Wire 73d. 
Rolled metal i 
Yellow metal rods 5d. 
. 4 x 4 Squares 53d. 
. 4 x 3 Sheets 53d. 
TIN 
Standard cash 206 10 0 
Three months 202 15 0 
Bars. . 207 15 
Straits . 20615 
Australian . .. 206 10 0 
Eastern. - 2088 2 6 
Banca -. 207 0 O 
Off. av. cash, Mar, 
3 mths., Mar. 204 14 833 
Do., Sttimt.,. Mar, - 213 5 
SPELTER 
Ordi jini 2:4 
Zine dust .. 1910 0 
Zinc ashes .. @ 
Off. aver., Mar. .. -- 16 1 834 
Aver. spot, Mar. .. -- 1519 73 
LEAD | 
Soft forei 1600 
English 
Off. average, Mar. 
Average spot, Mar. 1612 149 
ALUMINIUM 
wk £100 to £105 


W 1/3 to 1/4 Ib. 
Sheet and foil a 1/2 to 1/4 lb, 


ZINC SHEETS, &c. 


Zinc sheets, English 2222.4 
Do., V.M. ex-whse. ... 2412 6 
ANTIMONY 
English 72 0 Oto 73 0 0 
Crude, c.i.f... as 29 0 0 
QUICKSILVER 
Quicksilver 12 0 Oto 1211 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 

50% .. 1215 0 

Ferro-vanadium— 

35/50% .. 12/8 1b. Va. 
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RAW MATERIALS—PRICE LIST 


(Wednesday, April 22, 1936) 


Ferro-moly bdenum— 


70/75% carbon-free . 4/6 lb. Mo. 
Ferro-titanium— 

29/25% carbon-free 5d. lb. 
Ferro-phosphorus, 20/25% .. £21 0 0 

to £22 0 0 

Ferro-tungsten— 

80/859 3/- lb 

nm metal powder— 

98/99% ; 3/3 Ib 
Ferro-chrome— 

2/4% car. 33 0 0 

4/6% car. 2110 0 

6/8% car. 21 0 0 

8/10% car. 21 0 0 

‘erro-chrome— 

Max. 2% car. 33 10 0 

Max. 0.70% car. .. 

70% carbon-free .. 94d. Ib 
Nickel—99.5/100% .. £200 to £205 
“F” nickel shot .. .£184 0 0 
Ferro-cobalt, 98/99% 6/3 to 6/9 Ib. 
Metallic chromium— 

96/98%, 2/5 Ib. 
Ferro-manganese (net) 

76/80% loose £11 5 Otoll 15 0 


76/80% packed £12 5 Oto12 15 0 
76/80% export (nom.) £10 5 0 
Metallic manganese— 
94/96% carbon-free 1/3 Ib. 
Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and canta 3 in. 


and over 4d. Ib. 
Rounds and squares, under 

din.to}in. .. 3d. Ib. 
Do., under } in. to % in. . 1/- lb. 
Flats, xX fin. to under 

lin. x in. .. 8d. lb. 
Do., under } in. x din... 1/- lb. 


Bevels of approved sizes 
and sections 6d. Ib 
Bars cut to length, 10% extra. 


SCRAP 
South Wales— £ad  £ad 
Heavy steel 3 5 Oto3 6 0 
Mixed iron and 
steel ; $3 0 Oto3 2 0 
Heavy cast iron. 
Good machinery 3 2 6to3 5 0 
Cleveland— 
Heavy steel « 297 € 
Heavy castiron 3 0 Oto3 2 6 
Heavy machinery .. 3 5 0 
Midlands— 
iron 
212 6to215 0 
7 6t0o3 10 0 
Steel turnings 22 6 
Scotland— 
Heavy steel 217 6 
Ordinary cast iron - 8 9 0 
Engineers’ turnings — 
Cast-iron borings 117 6tol 18 6 
Wrot-iron piling .. 
Heavy machinery 3 11 3to3 12 6 
London—Merchants’ een prices, 
deliv 
lee (less usual draft) .. 1410 0 
Tea lead . 
Zinc 910 0 
aoe aluminium cuttings. . } 0 0 
raziery copper .. 
Hollow oe 155 0 0 
Shaped Biock | pewter 110 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No.1... 72/6 - 
70/- 
i at Falkirk 70/- 
pe at Glasgow 73/- 
» No4 . 69/- 
Forge No. 4 69 /- 
Hematite No.1 .. 77/- 
Hematite M/Nos. .. 76/6 
N.W. Coast— 
Hem. dd Glas. .. 77/- 
» d/dB 88/6 
Malleable iron on Birm. 119/- 
Midlands (d/d dist.)— 
Staffs + 71/- 
» No.3 fdry. . 75 /- 
Northants forge 68/6 
” fdry. No. 3 72/6 
fdry. No. 1 75/6 
Derbyshire forge .. 71/- 
” fdry. No. 3 75/- 
me fdry. No. 1 78/- 
Scotland— 
Foundry, No. 1, f.o.t. 81/6 
a No. 3, f.o.t. 79/- 
Hem. M/Nos. d/d .. 77/- 
Sheffield (d/d district)— 
Derby forge 68/6 
»  fdry. No.3 72/6 
Lines forge 68/6 
» fdry. No. 3. 72/6 
W.C. hematite 90/- 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 78/- 
Staffs fdry. No.3 . 78/- 
Northants fdry. No. 3 76/6 
Cleveland fdry. No. 3 [- 


78 
Dalzell, No. 3 (special) 102/6 to =. 
Gle ngarnock, No. 3 89/- 


Clyde, No. 3 oe 89/- 
Monkiand, 89/- 
Summerlee, No. 3 89/- 
Eglinton, No.3 .. 89/- 
Gartsherrie, No, 3 89/- 
Shotts, No. 3 89/- 


FINISHED IRON AND STEEL 
Usual district deliveries for iron ; delivered 
consumer’s station for steel. 
Tron— £ead £s. d. 


Bars (cr.) .. 
16 0 to9 0 0 


Hoo 0 and up. 
Marked bars (Stas) 1210 0 
Gas strip 0 O and up. 


Bolts and 4in. 
15 15 0O and up. 


Steel— 

Plates, ship, etc. 815 Oto817 6 
Boiler pits. 9 5 O0t0o9 7 6 
Angles 8 7 6 
Tees 
Joists 815 0 
Rounds and | squares, 3 in. 

to 54 in. .. 
Rounds under 3 i in. ‘to Ri in, 

(Untested) 
Flats—8 in. wide and over 8 12 6 
» under 8in.andover5in, 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. @ 
Hoops (Staffs) .. 916 0 
Black sheets, 24g. (4-t. lots) 1110 0 
Galv. cor.shts. ( , ) 1310 0 
Galv. flatshts. ( , ) 14 0 
Galv. fencing wire, 8g. plain 15 0 
Billets, soft. . 517 6 ty up. 
Billets, hard ‘617 6to7 2 6 
Sheet bars .. 6 0 O0t0o6 5 0 
Tin bars... 6 0 Oto6 5 0 
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PHOSPHOR BRONZE 

Ib. basis 
Strip .. 10}4, 
to 10 w, ‘ 
Wire 
Rods 114d, 
14d, 

Delivery 3 cwt. free. A 


10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 


Phosphor tin (5%) £30 above 
ice of English ingots. 
Cc. oRD & Son, Lrurrsp. 
NICKEL SILVER, &c. 
Per Ib. 
Ingots for raising 7d. to 1/1 
Rolled— 
To 9in.wide .. 1/1 tol/7 
To 12in. wide .. 1/1} to 1/7} 
To l5in. wide .. 1/14} to 1/7} 
To 1l8in. wide .. 1/2 to1/8 
To 21 in. wide .- 1/2} to 1/8} 
To 25 in. wide 1/3 to 1/9 


Ingots for spoons and forks 7d. to 1 


Ingots rolled to spoon size 10d. tol 
Wire round— 
to 10g. 1/44 to 1/1} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 21.31 
No. 2 foundry, Valley . 19.50 
No. 2 foundry, Birm. 15.50 
Basic, Valle 19.00 
Malleable, Valley” 19.50 
Grey forge, Vall 19.00 
Ferro-mang. 80%, seaboard 75.00 
O.-h. rails, n'y. 8 at mill 36.37} 
Billets .. 28.00 
Sheet bars xs 28.0 
Wire rods 38.00 
Cents, 
Tron bars, 1.80 
Steel bars 1.85 
Tank plates 1.80 
Beams, etc. 1.80 
Skelp, grooved steel 1.80 
Steel hoo 2.10 
Sheets, black, No. 24 .. 2.40 
Sheets, galv., No. 24 3.10 
Wire nails 2.10 
Plain wire 2.40 
Barbed wire, galv. 2.60 
Tinplates, 100-1b. box .. $5.25 
COKE ovens) 
Welsh foundry . 25/- to 32/6 
furnace .. 19/- to 21/- 
Durham foundry 23 i to 24/6 
furnace 
Scotland, foundry 30/- 
furnace 25/- to 26/- 
TINPLATES 


f.0.b. Bristol Channel ports. 


LC. cokes 20 x 14 per box 18/9 
28x20 37/6 
20x10 27/- 
» ,, 19/6 
CW. ,, 15/9 to 16/3 
” 28 x 20 ” 34/3 
20 x 10 ” 23/- 
” 18$x14__,, 15/9 to 16/- 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron .. £6 0 Oto £7 0 0 
Bars-hammered, 
basis £16 0 0 to £16 10 0 
Bars and nail- 
rods, ro! 
basis £15 15 0 to £16 0 0 
Blooms £10 0 0 to £12 0 0 
Keg steel £30 0 0 to £31 0 0 
Faggot steel £18 0 0 to £23 0 0 
Bars and rods 
dead soft, st’1£10 0 0 to £12 0 0 
All per English ton, f.o.b. Gothenburg. 
(Bubject to an exchange basis of 


Kr. 18.16 to £1.]} 


” 
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DAILY FLUCTUATIONS 
(cash) 
8. d. 
April 16 36 18 9 dec 5/- 
17 37 6 ine 3/9 
37 1 dec. 3/9 
23 ..: 37° 2 ine, 1/3 
Copper 
£ 
April 16 .. 41 O O dec 10/- 
17 41 7 6 ine 7/6 
41 5 dec. 7/6 
22 41 5 change 
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207 0 Odec. 50/- 
. 207 0 ONo change 
- 207 10 0 ine. 10/- 
-- 207 0 Odec. 10/- 
. 20610 0 ,, 10/- 
Tin ingots) 
s. d. 
-. 207 0 Odec. 50/- 
-- 207 0 O No change 
.. 207 10 0 ine. 10/- 
- 207 5 0 dec. 5/- 
- 20616 10/- 


17 
£ d £ d 
s. d. s. d. 

Aprill6 .. 1417 6 dec 3/9 April 16 22 17 6 des. 2/6 
a 1418 9 ine. 1/3 » 17 .. 2217 6No change 

15 2 6 ine, 1/3 2217 6 
Spelter ear iy 99.9 per cent.) Lead (English) 
s. d. 

April 16 0 dec. 5/- April 16 18 0 No change 
» 17 .. 17 0 0 No change 
17 1 38 ine. 1/3 » 20 17 15 O dec. 5/- 
a 18 0 0 inc. 5/- 


Imports and Exports of Pig-Iron and Steel Castings, etc., in March, and the Three Months 1936, compared with March, and the Three Months 1935. 


March. Three Months. March. Three Months, 
1935. 1936. 1935. 1936. 1935. 1936. 1935. 1936. 
Tons Tons Tons. Tons £ £ £ £ 
Imports. 
Pig-iron—from British India .. 11,769 6,262 24,262 18,069 34,087 19,666 70,572 55,886 
a Foreign Countries 837 1,339 3,369 5,959 4,802 8,011 19,634 33,086 
Total .. 12,606 7,601 27,631 24,019 38,889 27,677 90,206 88,972 
Castings and forgings .. 126 920 579 2,200 3,997 30,205 17,462 71,315 
Cast pipes and fittings 77 76 196 309 3,429 3,973 9,282 10,572 
Stoves and grates, etc. 79 51 238 152 9,149 6,382 21,786 19,598 
Baths . < 605 404 1,558 1,903 16,064 10,737 43,161 47,975 
ollow-ware, all kinds 232 211 569 794 14,912 11,692 36,242 43,641 
E 
Pig-iron, forge and foundry 4,580 4,309 18,320 12,794 16,577 15,306 62,848 47,124 
.. acid .. as 2,465 2,342 9,116 7,254 8,004 8,269 29,138 24,619 
‘. basic .. a= 22 203 50 _ 72 599 184 
Total .. 7,045 6,673 27,639 20,098 24,581 23,647 92,585 71,927 
Castings and forgings .. > 337 494 1,078 1,178 11,777 15,615 39,804 41,534 
Cast pipes and fittings, up to 6 i in. diameter 4,845 4,405 13,816 12,728 53,843 49,989 151,389 146,023 
Px pe over 6 in E 3,054 3,845 9,913 11,776 25,367 340 79,200 95,304 
Stoves, grates, etc. 591 800 2,014 2,720 29,859 44,321 99,102 136,563 
Sanitary cisterns x 248 241 849 750 6,719 8,177 23,182 24,255 
Bedstesda, including tubes therefor 395 409 1,093 1,261 15,161 15,495 41,021 46,647 
(ast hollow-ware 335 443 944 1,297 13,428 17,127 36,225 46,534 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, 


PIG 


All grades FOUNDRY, HEMATITE, BASIC, 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


TRADE 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


IRON 


SPECIALS, &c. 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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SITUATIONS VACANT AND WANTED 


BUSINESS FOR SALE 


MISCELLANEOUS—Continued 


ATH Moulder wants similar position. 

Block, squad, finishing, without blacking.— 
Box 690, Offices of THe Founpry Trabez 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


NOUNDRY Manager (Iron, Steel and Non- 
Ferrous), services available January 1, 
1937, would welcome communications from 
foundry proprietors, at home or abroad, desirous 
of entrusting full responsibility to a competent 
foundryman of the following experience :— 
Skilled in the production of large and small 
castings in iron, steel, and almost every non- 
ferrous alloy, having had thorough practical, 
theoretical and executive experience in pattern- 
making, moulding, furnace control (including 
rotary furnaces), mechanical testing, metallurgy, 
laboratory work, estimating, costing, and 
general office routine. Possesses a sufficiently 
wide knowledge of the shipbuilding, engineering 
and chemical industries to sympathetically deal 
with their requirements and problems. Young, 
energetic, and can handle men cheerfully and 
tactfully, whilst maintaining discipline. Well 
educated, travelled, and a good mixer.—Box 
680, Offices of THe Founpry Trape JouRNAL, 
49, Wellington Street, Strand, London, W.C.2. 


OUNG Foundry Manager, practical man, 
ambitious and anxious for progress, with 
experience of modern methods of manufacture, 
wishes to join the staff of another foundry. 
Grey-iron and alloy cast-iron castings up to 
50 tons. Conversant with output of 100 tons 
per week. Moderate salary.—Box 684, Offices 
of Tue Founpry Trape Journat, 49, Welling- 
ton Street, Strand, London, W.C.2. 


OUNDRY Foreman or _ Superintendent 
required for English foundry producing 
40-50 tons rain-water pipes and other special 
pipe castings by greensand-core split-pattern 
method. Must be capable organiser, strict 
disciplinarian, and generally able to produce 
first-class results. Must also be prepared to 
work in close collaboration with managing 
director. Give fullest details; age, salary 
required, and apply in own handwriting to Box 
682, Offices of Tue Founpry TRapE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


ITREOUS ENAMELLING.—The services 
are required of a man with extensive know- 
ledge and experience in the manufacture and 
use of vitreous enamels (cast iron, sheet 1ron 
and steel). The vacancy is an exceptional one, 
a first-class man is wanted, and the advertisers 
are prepared to pay a good salary. Intending 
applicants are asked in the first instance to send 
a summarised statement of their qualifications to 
Box 686, Offices of THe Founpry Trapr 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED, a first-class practical Foundry 

Foreman Manager, to take complete 
charge of foundry of about 100 employees. 
Must be capable of producing sound medium- 
weight castings with good finish at competitive 
prices. Salary and commission offered for suit- 
able man, who must state age, full account of 
experience, references. Also state when free 
and salary expected, to Box 678, Offices of THE 
Founpry TRapDE Journal, 49, Wellington 
Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the — of THe 
Founpry Trape JouRNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


ASSISTANT Foundry Manager desires 
re-engagement. Has had charge of 
mechanised plant, also general foundry experi- 
ence. Cupola control. Sound technical training. 
(275) 


OR SALE.—Small Iron Foundry in the 
North Midlands, specialising in grey-iron 
castings up to 10 cwts. Going concern. Owner 
desiring retirement. For particulars apply: 
Box 688, Offices of Tue Founpry Trap 
JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


MACHINERY 


SALE.—Three ‘‘ Ajax’’ No. 9 Turn- 
over Moulding Machines and one ‘‘ Ajax ”’ 
Stripping-Plate Moulding Machine’ with 
vibrator, complete with all accessories. Can be 
seen under working conditions. Price £50 each. 
—TnHomas Broapsent & Sons, 
Huddersfield. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davrzs & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabinet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
bs lbs. per sq. in.); also small Cabinet 30 in. 

ia. 

All complete with Air Compressors, etc. 

Pneulec Royer Sand Thrower, size No. 1. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S.C. BILSBY, a.M.1.¢.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Brvadwell 1359. 


THO* W. WARD LTD. 


Eight-spindle DRILLING MACHINE 
(Baush); 8” dia. head with 22” vert. trav. ; 
3” dia. spindles; No. 1 M.T. with 3” indiv. 
adjust. 

10” cens. 8.S and Sc. LATHE (Lang); 10’ 
gap bed; admits 5’ between cens.; 16” dia. 
swing-over saddle; solid spindle. 

Two land-type ‘‘ Stirling’’ Water-tube 
BOILERS, each of 6,972 sq. ft. heating sur- 
face; 210 lbs. w.p. 

Write for ‘* Albion"’ Catalogue. 
Grams : ‘‘ Forward.'’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


FOR SALE.—One 4-ton Foster Steel Tipping 

Ladle, top and bottom pourer. One Evans 
3-ton Tipping Ladle, 42 in. deep, 37 in. tapering 
to 29 in. dia. Bogey for carrying ladles suitable 
for track 2 ft. 6 in. between rails.—Apply : 
E. Hinp, Imperial Works, South Bank-on-Tees. 


*Phone: 287 SLOUGH 


SAND BLAST 


Twelve reconditioned Tilghman Barrel Plants, sizes 
12” x 18” to 60” x 40”. Low prices. 

New 8’ cube Room Plant complete, price £160. 
Good 6’ square cast-iron Room Plant complete, 
price £100. 

Complete 12’ square Room Plant for sale cheap. 


CUPOLAS 


Two new 30” diam. CUPOLAS with A.C. Fans 


PLEASE WRITE FOR OUR NEW CATALOGUE 
GIVING DETAILS OF OVER 100 BARGAINS 
IN MODERN FOUNDRY PLANT FOR 
IMMEDIATE DELIVERY. 


Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


SELECT YOUR MACHINE 
FROM THE 
LARGEST 
STOCK OF HIGH-CLASS 
SECONDHAND 
MOULDING 


MACHINES 
IN THE WORLD 


Practical Advice Free 


THE COLEMAN FOUNDRY EQUIPMENT GoLt® 
156, STRAND, LONDON, W.C.2. 


MISCELLANEOUS 


(GANISTER Ground, dry for foundries. 

Truck loads delivered; competitive prices. 
—VauGHAN, Jones & Co., 8, Union Street, 
Liverpool. 


RYLAND’S DIRECTORY 


(2,200 pages 82° x 54°). 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 


A new edition now ready. 
Price 42/— cloth bound, 52/- Morocco. 
Order YOUR copy NOW. 


INDUSTRIAL NEWSPAPERS, Ltd. 
48, Wellington St., Strand, London, W.C.2. 
: Temple Rar 3951 (5 lines). 


IDAHO PINE 
YELLOW PINE 


PRIME & PATTERN GRADES 
4” to 3” thick 


Width up to 24” wide 
All free of centre heart and shake 


CHETHAM TIMBER 


Co., Ltd., 
70, FINSBURY PAVEMENT, 
LONDON, E.C.2 
Metropolitan 7418 
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